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This equipment uses radio frequency energy for its operation and if not installed and used 
properly, that is, in strict accordance with the Manual, may cause interference to radio and 
television reception, It has been tested and found to comply with the RF emission limits for a 
Class B computing device, which is intended to provide reasonable protection against such 
interference іп а residential installation, However, there is no guarantee that interference will 
not occur in a particular installation. If this equipment does cause interference to radio or 
television reception, which you can determine by turning the equipment off and on, try to 
correct the interference by one or more of the following measures: 


* Move the computing device away from the receiver being interfered with. 
*  Relocate the computing device with respect to the receiver. 
*  Reorient the receiving antenna. 


+ Plug the computing device into a different AC outlet so that the computing device 
and receiver are on different branch circuits. 


* Disconnect and remove any МО cables that are not being used, (Unterminated E/O 
cables are a potential source of high RF emission levels.) 


1f you need additional help, consult your dealer or ask for assistance from the manufacturer, 
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INTRODUCTION 


The AR-21 is designed to link your amateur radio station 
and n date terminal or personal computar, This terminal 
node controller (INC) allows you to operate using the 
exciting computer based communications mode - packet 
radio, You will find the AR-21 convenient and gasy to use. 


‘The most unique and important feature of the packet radio 
tansnissions, unlike RTTY, is that they are үйтияПу error- 
free. information thet you intend 10 transmit is First made inta 
digital groups, or packets, Confirmation of correct тесербоп 
of these packets is then retumed to the originating station by 
the destination бізін, If cha originating station does not 
receive confimation, however, it automatically resends the 
packets until the correct information is confirmed, or ће 
contact is terminated. 


A modem (modylatoc/demodulator) that can operate at very 
high baud rates is incladed in the unit. This results in very short. 
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tangmissions by cach station, and allows several stations to 
use the frequency at the same time, Also, due to the choice of 
‘operating parameters, you are not even aware of ihe presence 
of other stations on the frequency. 


The шщ айко functions as an automatic repeater. You may use 
itas an pnattended repeater, a beacon, ora "mailbox" with ihe 
appropriate computer and software, You may also use it with 
an FSK or AFSK FM station on the УНЕ and UHF bands. 


NOTE: іп addition 10 your regular amateur radio equipment, 
you will need either an ASCH data ierminal or a personal 
computer that has an RS-232C output and uses a terminal 
emulator program. Such programs are widely available for 
connectüng your compixer ia a modem; they are olen used to 
access Compuserve nr other computer teleplione services. 


‘You may also need connectors to fil your equipment and an 
RS-232C serial cable, 
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SPECIFICATIONS 


Һосеззг.......... ПИТТ ТТТ 280A, sofi-compatible ASIC (Applications Specific Integrated 
Circuit). 

Memoty.. en eren 32K ROM, 32K RAM, 

Memory Backup... essi tee ee eee Lithium battery. 

Serial Pon ............-..-....--- VET RA RR EN x dus R5-222C interface to terminal or computer. Baud cates: 300,600, 
1200, 2400, 4800, and 9600 (auto baud}. The default, ar reset, 
baud rate is 9600. 

Commands ,................ РРР ТАРА TNC-2 up-load compatible. 

Modem Port у... sc cece cence eee een 1200 baud FSK. 

Protocol. ccce eee cessent mmt he nennen АХ. 25 Level 2, Version 1,1,4 TJ. 

Power Requirements ..... TT я External 10 10 13,8 VDC at 40 mA. (29 mA from internal 4.8- 
volt, 120 mAh NICAD® battery.) 

Input Level iiem ЖІК 20 mV to 2 V peak-to-peak, 1842. 

Output Level ...... «ese ————— DAAC Т Ü to 300 mV (variable). 

Push-To-Talk -assan rene teen Ine ПЕЕ .. 30 V maximum at 100 тА. 

Overall Dimensions ...,......---.. жаа vehe ASIE dien 2-172" Wx 1" Hx 4-147 L (64 x 2.5 x 10.8 сп). 

Net Weight ................ fad SS wR Begs vaca aca RATES 4.6 oz. (130 р). А 
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INSTALLATION 


Before you can perform the "Operational Tests and 
Alignment", which follows this section, you will have to 
properly connect your controller to a terminal от a com- 
puter, and run the proper terminal emulation program 
if you аге using a computer. In addition, you will have 
to connect the controller t» your radio equipinent. Read 
and comply with the following information that per- 
talnsto your situation under “Computer Connections", 
"Software Requirements”, and "Radio Connections”. 


Ifyou uses computer you will need а termina] emulator, 
or а communications program > NOTE: 
Since these programs allow а computer to operate like 
a terminal, the following information will use the term 
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"computer" to refer to а computer or а terminal. 


The controller communicates with your computer 
through a serial port using signals that correspond to 
the RS-232C standard. Most computers that are ayail- 
able today either incorporate an RS-232C-style serial 
port, or have one available as an acressory. И you have 
already been using your computer with an R5-232C 
modem, you сап use this controller the same way. 


COMPUTER CONNECTIONS 


Table 1-1 shows the minimum connections that are re- 
quired between the RS-232 I/O connector on the rear of 
the controller and your computer. These mindmumcon- 
nections do not permit hardware flow control. DO 
NOT connect any wires other than pins 1 through В 
and 29. Pins 17 through 19 and 21 through 25 are 
reserved for future use. Using a full 25-wire cable will 


Cause your controller to operate improperly. ‘You may 
find that one of the ready-made cables that is available 


TMPORTANT: Whether 
a read: е cable or make your own, 
make sure it i5 a SHIELDED cable. 


Table 1-1 


Эши Name 
Transmit Data- 
Receive Data 
Signal Ground 


чшь Е 
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Descrtpilon 


Sarla! data Irom tha computer бо the Controller. 
бегін! data from the Controller to the computar. 
Common ground for both data linas. 
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It iş beyond the scope of this Manual to show you how 
to connect your controller to every brand and model of 
computer. Tt does, however, provide you with informa- 
tion for several common computers. If your particular 
computer is notlisted, youcan probably adapt the infor- 
mation that is presented to suit your needs. 


.ZEMITH 


қ, 
Table 1-2 shows the proper cable connections for 


Zenith series 89, 90, 130, 140, 150, 160, 170 and 
180 Computers. 


Table 1-2 


20 — — Data Terminal Ңәкіу ——— 20 
* Connect this drain wing ig Ihe connector shells. 
Table 1-3 shows the proper cable connections for the 
Zenith 200-series Computers. 
Table 1-3 


Cantroller 
Беріп connector 


Computer 
Son connector 


1---- Canter Detect a 
2----Несіуа Data — 9 
3 -—— — Tanimi Data ————— 2 
4 -— Data Tomina! Raady ——— 20 
F —— Ground 


* Connect the drain wire do the connector shells. 


APPLE MACINTOSH™ 


Table 1-4 shows the proper cable connections for an 
Apple Macintosh computer. NOTE: This computer uses 
an RS-422 serial port, but it will operate properly with 


„your controller. 
Table 1-4 


Computer Controller 


1*—— Chassis Ground ——— 1* 
5 Transmit Dae 2 
9 ——— Receive Data 3 
3. Signal Ground —— ——À—— 7 
T— Сапег Datect 4 
5 Data Terminal Ready 20 


* Connect this dain wire іс the connector hells. NOTE: Pin 1 is 
nol connected киісі the computer. We recommend, however, 
that you connect pin 1 А tha main ground of the computer, 


COMMODORE 


Commodore (аз well as other manufacturers) sells a 
voltage converter device that installs in the User Port 
connector on the rear of their computers. This adapter 
converts the internal TTL- level voltages of the com- 
puter to the proper RS-232C levels and polarities. 
Unless you are very familiar with the inner workings of 
your computer, you should obtain the necessary con- 
verter instead of trying to "do it yourself." 


ТЕМ 


Refer to Table 1-2 for the proper cable connections for an 
IBM PC computer. 


Refer to Table 1-3 for the proper cable connections for an 
ІВМ AT-series computer. 


The IBM PCk TM computer uses standard R5-232C 
voltage levels for its interface. The connector required, 
however, is nonstandard and is not readily available 
from electronic supply dealers. Refer to the ТЕМ PCjr 
Technical Reference Manual for the proper cable con- 
Tectiona. 


IBM sells ап adapter cable for serial devices which 
allows you to convert the connector оп the PCjr to a 
standard RS-232C connector. Since this cable is anly 3" 
long, you will have to obtain a standard male-tovemale 
RS-232C extension cable to reach between this adapter 
cable and your controller. 


. RADIO SHACK COLOR COMPUTER 


The Radio Shack Color Computer series (except the 
Micro Color Computer) uses a 4-pin DIN-style connec- 
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tor for its serial interface. Table 1-5 shows the proper 
cable connections for a Radio Shack computer that has 
a4-pin DIN connector. 


Table 1-5 
Computer Contrallar 
25-р connecter 
4 ——— Trane Паш — 2 
2 ——— Бесвіуе Data —————— 3 
3-———— Signal Ground ——-——— 7 


The Radio Shack Model 100/102 has a builtin standard 
R5-232C serial port that is compatible with the control- 
ler. Use а standard male- to-male RS-232C extension 
cable to connect this computer to your controller. 


NEC 


The NEC Model 8201 has a built-in standard К5-232С 
serial port that is compatible with the controller. Use а 
standard make-to-male R5-232C extension cable to con- 
neci this computer to your controller. 


OTHER COMPUTERS WITH 25-PIN R5-232C 
FORTS 


if your computer has a 25-pin K5-232C port, refer to its 
manuals to determine the transmit data, receive data, 
and signal ground pins. Follow the manufacturer's rec- 
orunendations for connecting the serial port to a 
modem. 


Your controller is configured ав Data Communications 
Equipment (DCE), while most computers are ounfig- 
ured as Data Terminal Equipment (DTE). If this is true 
of your particular computer, you can probably connect 
pins 2,3, and 7 of your controller to ће same number pin 
of your computers RS-232C port. Standard 3-wire 
male-in-female and male-to-male RS-232C extension 
cables are readily available for this purpose. 


If your computer is configured аз DCE, you will have to 
стозх ће wires between pins 2 and 3 of the controller 
and the computer. In other words, connect pin 2 of the 
controller io pin 3 of the computer and ріп 3 of the 
controller to pin 2 of the computer. The signal ground 
is still pin 7 on both ends. £ 


Some computers may require that you connect pin 5 of 
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the serial port conneclor to an appropriate signal. 
Others may require connections ta pins 8 and 20. You 
canus thecomputer'soutput signalsen pins4 and éfor 
thia purpose as shown in Table 1-6. 


Table 1-6 

Controter Compular 
Connector Cennecior 

? 2 

a a 

т 7 

jumpet pini 4 and 5. —— С; 

6 

jompet pina б, 8, and 20 Lb: 

ж 


OTHER COMPUTERS WITH NONSTAN- 
DARD SERIAL PORTS 


Computers with nonstandard serial ports must meet the 
following. conditions 


1. Тһе signal levels should be RS-232C 
compatible. The controller requires that the 
voltage levels that come From the computer 
be greater than about +3 volts in one state 
and Jess than 1) volts in the other state. 


2. The polarity of the signals must conform to 
the RS-232C standard. А lower voltage stale 
must correspond io a logical "1" and the 
higher voltage state to a logical "0". 


3. The computer must be able ta correctly 
receive a signal which meets the RS-242C 
specification, The controller supplies signals 
that meet this specification. 


Make or purchase a cable that provides the necessary 
connections. The serial port common pin must be con- 
nected to the controller's serial port connector at pin 7. 
Thedata line thatsendsdata FROM the computer must 
be connected to the controller's connector at pin 2. The 
line that your computer uses to RECEIVE data must be 
connected tf the controller's connector at ріп 3. 


If your computer requires any other signals, you tust 
find ways of providing them. The documentation pro- 
vided with your computer or its accessory serial port 
should specify any special. requirements of your par- 
ticular port. 
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SOFTWARE REQUIREMENTS 


Any software packagethatenabies yourcomputer ta act 
as an ASCH terminal with an ordinary telephone 
modem should work with your controller. lf you have 
a program that уой have successfully used with a 
telephone modem, and you are familiar with its 
operation, use that same program to cornmunicate with 
the controller. 


v- ZENITH 


Several acceptable terminal emulator software pack- 
ages, such ав CPS-86 and CPS-150 are available . 

The package you need depends upon 
your particular model of computer. Load the program 
and set the options as follows. NOTE: Be sure to run the 
system configure program to properly set up the 
computer's serial port, etc. 


Baud Rate 1200 

Word Length ------7 bits 

Parity Even 

Stop Bits I 
APPLE MACINTOSH 


The MACTERM program will work properly with your 
controller, Load this program and set the options as 
follows: 


Compatibility Terminal 

1209 baud VT100 

7 bits/character ANSI 

Even parity UNDERLINE 

Handshake Хол/ХоН Us 

Modem сюнїгиндюп BO Columns. 

"Telephone" port ON LINE 
AUTOREPEAT 


COMMODORE 


The Frogrammer's Reference Guide published by Com- 
modere contains a BASIC communications program. 
This program converts Commodores modified ASCII 
format to "true ASCIL” Since Commodore's computers 
do not send too well at data rates greater than 300, we 
recommend that you operate the controller at 300 baud. 


ім FCjr 


The ІВМ РСјг has а built-in terminal program in the 
BASIC cartridge. Type TERM to start this program. 
Then refer to your РС) BASIC manual for details 
about it. For best results from your PCjr, do notoperate 
the controllers serial port at greater than 1200 baud. 


RADIO SHACK COLOR COMPUTER 


There are several terminal programs available for the 
Color Computer. You wili probably want to use a com- 
mercially available program rather than writing your 
own, because the Color Computer has a "software 
UART that is difficult to program in BASIC. 


The Radio Shack Model 100 has a built-in terminal pro- 
gamin ROM. Refer to your computer'sdocumentation 
for information about its use. 

NEC 

The NEC Model 8201 has a built-in terminal program in 


ROM. Refer to your computer's documentation for it 
formation about its use. 
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Refcria Figure 1-4 and connectand solder the [ree ends of the 
remaining cables as shown. NOTE: Cut оће shields of these 
cables; do not connet them Together. 


SOLDER AND 


© ығы чон 


Figure 1-4 


Connect the smaller plug on one end of this prepared cable to 
ihe MIC/PTT socket. on the controller. Connect the other end 
of this cable іш the microphone socket on tbe radio. 


SPECIAL CASES 


Yaesu models FT-270, FT-2700R, and FT-770 requite а 10 
КЎ resistor in series with the PTT line as shown in Figure. 
1-5. 


Figure 1-5 


Yaesu models FT-3700, FT-3800, and FT-3900 require wo 
type 151588 (orequivalenz) diodes in series with the PTT line 
as shown in Figure 1-6. 


POWER SOURCE 


To power your AR-21 you will need either the internally 
fitted battery pack (option), or an external power supply. 
The external power supply must be capable of providing 10 
to 13.8 volts de at 40 mA. If the battery option bas been 
fitted aod you wish to charge it from your external supply, 
the supply must be capable of delivering 100 mA. 


Refer w Figure 1-7 while you perform the following steps, 
which show you how ш install the power plag on 
the free end of your external power supply wires. 


С) Prepare the ends of your power cable as shown in he 


inset drawing. The longer bead tou rome from the 
positive (+} terminal of your power supply. 
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() Remove thecap from the power plug, Then slide the cap 
qvertheend of the powersupply cable with the threaded 
end as shown, 


() Solder ihe long and short wires to the indicated lugs on 
the power plug. Make sure the longer lead goes to tug 1 
and the shorter lead goes 10 lug 2. NOTE: You may find 
iteasier to clamp the power plug ín a smal! vice to hold 
it steady while you solder the connections. 


() Aller the connections cool, crimp the indicaled lugs 
around the cable as shown. Then reinstall the cap on the 
power plug. 
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RADIO CONNECTIONS 


Reter 10 Figure 1-1 while you read the following information, 


Depending upon your particular radio, you can either use the 
RADIO socketor (be SP IN and MIC/PTT sockets. In general, 
the RADIO socket is for connection usa base or mobile station 
and the SP IN and MIC/PTT sockets аге for connection to à 
hand-held adio, NOTE: The MIC/PTT socket is for kand- 
held transceivers that use а combined audio and РТТ cable. 


Figure 1-1 


Figure 1-2 shows the connections for the RADIO socket, A 
cable that has а matching connector on one end to fit this 
socket is provided. You will have to adapt the other end o£ the 
cable 1n Ец your particular radio, 


PLE err 
н 
Tni AF OUT (Tp MIC ін! 


« 
at T palin 


Figure 1-2 


Two cables are provided for use with hand-held radios. One. of 
these cables (for the SP. IN socket) has miniature phone plugs 
oneach end and the other cable (for the MIC/PTT socket} bas 
айхашцашге sockets on cach end. These cables should inier- 
face properly with many of the popular hand-held radios that 
ave currently available. 


Information about some specific hand-held radios is included 
below. 


ІСОМ, & YEASU 


The two shielded cables provided should work properly with 
the following radios with no special modification: 


leom [C-2A, IC-2AT, 1С-02АТ. ІС-ц2А, IC- 2A T, 
IC-3AT, С-ОЗАТ CAAT, ICAMAT, IC-14 AT, 
IC-12AT, and others 

Yaesu FT-703, FT-709, and FT-73 


Connect the cable that has miniature phone plugs {the larger 
plugs) between the SP IN socket оп the controller and the 
speaker output sockel on your transceiver. 


Connect the cable that has subminiature phone plugs {the 
smalkr plugs} between the MIC/PTT socket on the controller 
and the microphone/push-to-talk socket on your transceiver, 


KENWOOD 


To use the controller with a Kenwood TR-3500 (and others), 
you will have lo modify the cables. 


Cur the wo shielded cables in half. Then refer ro Figure 1-3 
and connect and solder the free cnd of a cable that has a 
miniature plug (Ihe larger plug) to the free end of a cable that 
has a subminiacure plug (ihe smaller plug) as shows. 


*€OLDEN AND 
TAFE EACH 
CONNECTION 


SUuRHMINIATURE PLUG 


Figure 1-3 


MINIATURE PLUG 


Connect the larger plug on. gne end of this prepared cable to the 
SP IN socket on die controller. Connect the other end of this 
cable to the speaker socket on the radio. 
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{) Tum the controller off and disconnect any external 
power supply. 
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TRANRFAQAWER 
. OA OTHER 
Poman SOURCE] 


хома 


кошип PLUG ШАП} нав 


() Refer to Figure 1-8 and remove the screw from Ше 


bottom of the unit, Then carefully remove the cabinet 


Figure 1-7 
BATTERY ACCESSORY 
The following steps show you how to install the optional halves, 
Battery Accessory E 


() Referagsinto Figure 1-8 and remove the two indicated 


g CMÇIHT ACARD 
; Саки 
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serews that hold the circuit boards together, 
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0) 


о 


Carefully positon the smaller circuit board beside the 
larger circuit board as shown in Figure 1-9. Do nat Пех 
the interconnecting ribbon cable any more than neces- 
sary, 


Plug the sockel coming from the Battery Accessory 
onto the indicated plug on the smaller circuit beard. The 
socket is keyed 10 Gi only one way, 


Reposition the smaller circuit board on top of the larger 
circuit board and use the po screws removed earlier to 
secure the assembly, 


DOUBLE-STICK % 
TAPE 


0 


о 


Figure 1-9 


Carefully peel the backing paper from one side of the 
double-stick tape. Then refer again to Figure 1-9 and 
press the tape onto the larger circuit board in the area 
shown. 


Carefully peel ihe remaining backing paper from Ihe 
double-stick tape. Then press the рацегу ono the tape 
as Shown. 


‘Use the serew you removed earlier to reinstall the cabi- 
nel halves. 


SMALL 
ciRCUIT 
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OPERATIONAL TESTS 


AND ADJUSTMENT 


This section of the Manual describes some operational tesis 
youcan perform to make sure your controller isconnected and. 
operating properly. 


PRELIMINARY TESTS 


Make sure you have the controller connected to a suitable 
power source, Also make sure you have the controller con- 
nected to your computer as described in the “installation” 
section of this Mangal, 


1. Turn che computer on and boot up any necessary termi- 
nal emulation program. 


2. Makesureghe 232C and LED switches on the controller 
are on (toward the top of the controller). 


3. Pushthe POWER switch ON. The PWR LED should 
light NOTE: Some of the other LEDs may light briefly 
and (Леп extinguish. 


If your computer's data rate іл set te 9600 baud, you will әсе 
the following message: 

ғына type э ты 17 lor dw aute-beud routine. 
NOTE; Kf your Computer's baud rate is set t something other 
than 9600 baud, you will see meaningless characters on the 


screen. IF ihis happens, ga ahead and perform the next step 
anyway. 
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4, Туре four or five asterisics (*), at one second intervals, 
ший you see the sign-on message: 


AOR Packet Radio AR-21 

AX.25 Level 2 Version 2.0 

Release 1.14ТЕ 12/1/87 - 32K RAM 
message board Ver 1.17 

Checksum $11 

cmd: 


The above procedure performed ал auto-baud routine that 
determines the rate at which data i$ transferred between the 
controller and your computer oc video terminal. 


IMPORTANT: This data rate is stored іп the controller's 
memory. Ш you later change your terminal emulation 
program's dasa baud rata and then attempt to communicate 
with the controller, no intelligent information will be trans- 
ferred (because the two units will no longer be compatible). 


SOLUTION: To correct the above compatibility problem, 
reset your computer or terminal to the original baud rate that 
is held in the controller's memory and type "ABAUD xxxx" 
(XXKX = he new baud cata), Now turn off the controtler, reset 
the computer or terminal tothe new AB AUD cate, and tum the 
controller back on. The ашо-баш] routine will now place the 
new data rate in memory. This method allows you 10 select a 
fastes or slower start-up data rate. We strongly suggest that 
you write your inital baud rate in the space provided below tor 
future reference. * 


ABAUD RATE 
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ADJUSTMENTS 


The following sieps check the basic operation of the control- 
ler. 


1. Make sure your radio is connected і the controller as 
described in the "Operation" section of this Manual, 


2. — Type “MY KSTMK" foltowed by a «RETURN», sub- 
sututing your call sign in place of ihe one shown, Your 
monitor should reply with: 


wae 
now (your call шіп) 


3. If your radio had a squelch conlrol, unsquelch your 
receiver. 


4. Advance the receiver's volume control until the DCD 
LED on the controller just lights when no signals are 
present, This is the proper initial setting of the receiver's 
volume control. 


5. Tar the radio's squeich control until the DCD LED just 
eningulshes. . 


6. Listen [or packet activity and readjust the receivers 


. Figure 2-1 


volume control as necessary onitl you receive packets 
properly, 


NOTE: The output level from the controller has been Factory 
sel at 150 mV peak-to-peak, which should be satisfactory for 
most radios. If, however, you find that this is not correct (or 
your radio, perform the following steps: 


1. Remove the screw from the bottom of the соліго Ет. 
Then carefully remove the cabinet bottom, 


2. Refer to Figure 2-1 and focate control VR3, on the 
smaller circuit board close 10 the opional imemal 
battery plug, Then adjust this conwol аз necessary for 
the proper output tevel. 


3. Reinstall the cabinet bottom on the controller, 


NOTE: If during the operation of your controller you find that 
the TNC does not operate your radio's PTT circuits, carefully 
Temove the cabinet top. Then refer to Figure 2-2 and cut the 
tiny foil that is connected between the two indicated solder 
рата on the smaller circuit board. Reinstall the cabinet top. 


Figure 2-2 
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GON LED — Lights when the TNC ke = 

conneciad to anothar station [does nol SAR win пе TNI S паз 
Egh when t in connected lo i buhebn 

board elation). 


PTT LED — tights when the ТМС ix 
sending tanemi data. 


DCD LED — Lights when tha TNC re- 
озімен т кіргені. 


PWA LED — Lights when Ihe. THG is 
turned on. 


DC INPUT socket — For connection al an 
etena power supply or a battery 
changer. 


1 POWER аміюћ - Tuma tha THC on and 
ай, 


LED switch — Allows you ta turn ha LE Os 
off to help contare the battery... 


232C mich — Айтен you to ups the ТЫС 
ав а digipealer ot bulletin board withoul и 
computer, 


MIC/PTT socket — Audio oulpul and 
раз connector dor hend-hald 
radios, 


7 ack, LTD. 
Figure 3-1 TOKYO, JAPAN 
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OPERATION 


Figure 3-1 shows the front panel of your AR-21 FNC and 
briefly describes cach control and connector. The following 
pages describe the operation of the unit, and howto use the 
TNC to receive and transmit “packets”. 


Before you attempt to use the TNC, be sure you are thoroughly 
familiar with your communications equipment and its 
operation, This equipment should cither be crystsl-controtied 
ог synthesized in ensure excellent frequency stability, which 
is important for packet radio operation, Ве sure the transmitter 
you use has the ability to handle “key down" operation 
(continuous transmission of a CW carrier), Also, be sure you 
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аға ат аг with your computer terminal or computer (used in 
the terminal mode) and its operation, 


NOTES: 


1. After the TNC types a sign-on message on your lemmi- 
nal, you аге ready to operate. 


2. You can use your computer & emulate а terminal by 
running a terminal emulator program. A terminal 
emulator program makes the R5-232C port on your 
computer appear as a terminal input to the TNC. 


GENERAL 


Your TNC uses AX 25 software (built into ROM) and has the 
Following operating modes: 

Command Mode — In this mode, everything you type is 
imerpreted as instructions for the FNC. These instructions аге 
in the form of command lines that are terminated by a RE- 
TURN. The commands Шот yoo to change the TNC operat- 
ing parameters, perform special functions, of change modes. 
If your TNC receives packets while it is in the Command 
Mode, you will see them printed on the display screen. To send 
packets, you must direct the TNC to enter a data made. 


Data Modes — Two dma modes are available; the Converse 
Mode and the Transparent Mode. In these modes, the informa- 


tion you [ype to the TNC is assembled into packets and 
transmitted on the radio. 


‘The remainder of this section first decribes the terminal you 
wili use. И then explains how io use the commands to config- 
ure the TNC to suit you and your sation. and how to get started 
talking to other harms on packet radio. This is not intended 1с 
be an exhaustive description of every command, but rather a 
discussion about how the various commands are related and 
how you may use them. Ал alphabelical catalog of commands 
that describes the formal and parameters of each is provided 
in the “Commands and Messages" section of this Manual. 
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TERMINAL CHARACTERISTICS 


Baud Rate Selection — Most terminals use serial communi- 
cations, In this mode, each bil of a F- oz B-bit character is sent 
іп sequence over the same wire, Serial data must be trangmit- 
ted at а predetermined bit-per-secand rate called baud rats, 
There pre many standard baud rates. Unless the TNC and the 
lermina] use the same baud rate, tbey wili not be able w 
communicate, This TNC supports the following standard 
baud rates: 300, 600, 1200, 2409, 4800, and 9600. 


Word Length/Farity/Step Dits — Іп addition w the data 
Tale, there аге three other characterists of secial dala which 
should be Ше same for the TNC and the terminal. These are 
word length, parity, and number of stop bits. Use the com- 
mands AWLEN and PARITY io set these characteristics. 
Serial data may represent ASCI data, which hes seven data 
bits per character, oc binary data, which has eight data bits per 
byte, Unless you operate in the Transparent Mode, the TNC 


will ignore the extra bil if you use 8-bit characters. This means 
that the eigħth bit is sez іс О before data is assembied imo a 
packet. 


И you change any of these configurations, the new valucs do 
not take effect until you perform а resel by turning the power 
off, or type RESET. 


Ifyou stan the TNC in the defauli-parameter mode, the serial 
port is initialized at 9600 baud, even parity, 7-bit characters, 
and one slop biL A message is then typed al 9600 baud. If you 
enter an asterisk (*) before the message conipleics, the TNC 
will sign on at 9600 baud. If you do not enger an asterisk before 
the message completes, press ihe asterisk key at 1-second 
intervals until ihe message reappears. Then, belore it com- 
pieies, type another asterisk. The TNC will now sign оп at the 
baud rale you have your software or hardware terminal set to. 


GETTING STARTED 


After you have your TNC and terminal set up property, you 
should see the TNC sign on with a message, followed by the 
command pompt 


cmd: 


When you see this prompt, firat set your call sign. To do this, 
1уре MY and your call sign as shown below: 


and MY G4LOW < RETURN > 


A lithium battery inside ihe TNC enables it to remember any 
shanges you шаке in the default parameters. 


“же you set your call sign, you are ready іо send à packet. 
First type the command CONVERS and press <RETURN> to 
яше: the converse mode. Thea type & message you wish to 
ransmit as a packet: 


HELLO WORLD! 
"ess the RETURN key to end your message. I you waich the 
EDs on the front of the ТЫС when you do this, you should 
ibserve the following: 


The FTT light will fight, indicating that the wansmitter 
is being keyed. The STA LED may also light briefly s 
the beginning of the transmission. 
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2, When the transmission stops, the PTT LED will 
extinguish, 


The message you just transmitted was sent to the address 
speified by the UNPROTO command. This address is set lo 
CQ when you first tam the TNC on ог type RESET. 


‘To find out which stations in your area use packet radio, make 
sure the monitor function is turned on. To do this, first type 
CTRL-C (press and hold doven the control key while you press 
the C key} to return to the command mode, if this has nor 
Already been done. Then type each af the following com- 
mands: 


ста: М ОН «RETURN 
cmd: МА ON «RETURN. 


NOTE: Refer to "Commands and Messages" beginning on 
Page 4-1 foc information about these commands. 


Any packet that your TNC receives should now appear on 
your тееп. 


‚ То make (uil use of the TNCs capabilities lor reliable data 


communications, you should establish a connection with 
another station. This causes everything you уре in the Con- 
verse Mode to be automatically addressed vo the other station, 
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and packets sent between your station and the other station 
will be automatically acknowledged by the cecipient. The 
sending station will continue to retransmit the message а 
preset number of times until it has been received properly. 
To connect to G4LOW for example, type CTRE-C fol- 
lowed bya « RETURN > to return to the command mode. 
Then type:- 
ames GALOW «RETURN 


IF G4LOW is onthe air, tuned to your frequency, and within 
range of your transmissions, you should see a message 
coming back to your TNC. Ifyou have a speaker connected 
to your radio as well as the TNC you will hear the packets, 
and speaker or aot, you should see the DCD LED light with 
each incoming packet. When your connect request is ac- 
knowledged, the TNC will display the following message:- 
+= CONNECTED TC G4LOW 


The TNC will then switch to the converse mode, If you now 
type а message, it will be formed into a packet and stored 
in memory until you press the RETURN key. At that 
moment it is sent to G4LOW, 


After you complete the conversation, cilher you or the 
operator of the other station may initiale a disconnect. To do 
this, return to the Command Mode (hy typing CTRLAC) and 
type the following command: 


emd; D «RETURNS 
After an exchange of packets, you will see the message: 
“ғ DISCONNECTED 


was acknowledged by the sation you were connected to. 
NOTE: You must send s disconnect request to the station you 
әле communicating with before you can connect to other 
stations ar hear them (iE your monitor functions are set to off), 
‘When you become familiar with packet radio, you can сага 
how to use the STREAMSW command to connect to more 
than one station at а time. 


If you are ready 10 receive messages from other packet radia 
stations and you wish бо let them Know that you are active on 
packet radio, you canuse the TNC as an automatic repeater (or 
beacon} io transmit thig fact at preset intervals, You must first 


decide how often you wish your stalion to send the desired 
message, and then stoce if in RAM inside you ТЫС. Ң, for 
example, you wish to send it every 30 minutes tor every 1800 
seconds), Туре the following after the command prompt: 


ста: B E 180 «ПЕТОМ» 


NOTE: You must divide the number of seconds by 10 before. 
you entér the desired time, 


The TNC will respond with a message similar to: 
was EVERY 0 


if no number was previously entered in RAM, or the number 
that corresponds to the number you may have entered earlier. 


Then type BT followed by the message you wish to send. 
Example: 


cmd:BT GGLOW PACKET RADIO STATION 
BLOGSVILLE WESTERSHIRE <AETURH> 


The TNC will respond with s message similar to: 
was 


NOTE: In this case, no text message was previously entered, 
Іа message was previously entered, it would [otlow the ward 


"ws, 


X G4LOW, for example "hears" your beacon and wishes to 
connect lo you, he will type; 


© GELOW«REYTURN-. 


When your TNC acknowledges his connect request, к 
display the following message:- 
CONNECTED TO GLOW 


Your TNC will then switch to thc converse mode. If you 
now type a message, it will be formed into a packet and sent 
to G4LOW 


Since you have now succeeded in getting your packet radio 
atation on the air, read the following pages which describe the 
TNC operation in more detail. The remainder of this section 
will help you get the most oat of your TNC, Also refer to the 
alphabetical list of commands in the “Commands and Mes- 
Sages" section of this Manual. 
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OPERATING MODES 


COMMAND MODE 


Use the Command Mode to enter commands thal aller the 
TNC's operating parameters. You mustenier all other modes 
from the Command Mode. When the TNC is in the Command 
Mode, “cmd:” appears on the screen at the beginning of each 
input line, This indicates that he TNC is waiting for instruc- 
tions. 


The ТЫС is always іп the Command Mode alter а reset ot 
power-up. You can perform a reset by disconnecting power 
from the TNC for several seconds or by issuing 4 RESET 
command. After a reset operation, all operating parameters of 
the ТМС аге reinitialized by the resident software, — - 


Youcan stare the valuc of most parameters їп а permanent but 
easily changed form in memory, Each time you change a 
parameter, iis stored ia memory until you change the parame- 
ler again or issue a RESET command. 


There ace several ways you сал get Елми the Command Mods 
Io one of the data modes. You can type the command CON- 
VERS or TRANS, depending проп die data mode you desire, 
This causes an immediate mode change. If you issue a 
CONNECT command tp initiate a conversation with another 
station, ar if your TNC receives a connect request packet, the 
TNC will avlomatcally change to a data пихје after the 
Connection ix established. The setting of the CONMODE 
parameter determines whether the TNC will enter the Coa- 
verse or Transparent Mode, If you specify the dats mode in the 
CONNECT command, however, that mode will be used 
without aftering Lhe setting of CONMODE. 


DATA MODES 
Converse Mode 


The Converse Mode is the data mode that you will probably 
use most for ordinary contacts. In this mode, the infoemation 
you type is assembled by ihe TNC into packets end transmit- 
ied over the radio. A packet is terminated whenever you Туре 
the send-packet character, which is set by the SENDPAC 
command, and may optionally be included in the packet. 
There are nine characters that have special meanings to the 
ТЫС. These characters allow you to correct typing errors in 
your messages and return шу che Command Mode, but are not 
noctalLy included in the packet. These include inpat editing 
characters, which are discussed in a later section. NOTE: To 
return to the Command Made from the Converse Mode, just 
type. CTRL-C. 
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Transparent Mode 


Packet radio is very well suited for transferring large amounts 
of data between computers, For some types of data iranier 
operations, the Converse Mode will work very well, You may 
want to send special information, however, such as ready-io- 
run programs to another amateur operator. A СОМ file опа 
CP/M system or even a BASIC program may contain many 
strange characiers which could be confused with special 
characters in the Converse Mode, For this application, you 
will want to usc the Transparent Mode (a data mode like the 
Converse Mode, except there are no special characiess), 
Everyihing you type, or everything your computer sends to the 
ТЫС, is sent over the radio exactly as it appears to the TNC. 
Packets аге sent at regular time intervais or when а full packet 
of information is ready. You may ust the PACTIME com- 
mand to change the time intervals al which data is put into 
packet form, 


Thedisplay characteristicsof the TNC are also modifiedin the 
"Transparent Mode, Data is sent from the TNC to the terminal 
exactly as il із received over the radio channel, including all 
eight bits of each byte received. AM feaures such 25 LINE 
FEED and RETURN insertion, ESCAPE translation, and case 
conversion are disabled, None of the parameters which con- 
trol these features in the Converse Mode are changed when 
you enter the Transparent Mode, and all display features are 
re-enabled when you return ihe TNC to the Command Mode, 
Most of the informative messages that appear in the Converse 
Mode as the TNC moves between the disconnected and 
connected states are also disabled. 


If yor wish to escape from the Transparent Mode to the 
Command Mode, you musi use the following special proce- 
dure, NOTE: A iter a time equal to PACTIME has elapsed, the. 
last data you {урей will have been put into packet form for 
transmission (although it may not have беед transmitted yet). 


1. Wait for PACTIME to elapse. Then wait an additional 
time, which is set hy the CMDTIME command, 


2. Type CTRL-C three times within an interval 
CMDTIME of each other. 


Afters final CMDTIME intervat in which you did not lype any 
characters, you will sec the "cmd: prompt. If you type any 
character in this interval, even if they are more command 
characters, the escape will be aborted and the three command 
characters will be sent as packet data. H you set CMOTIME 
ос PACTIME і 0, you will not be able to excape from the 
Transparent Mode except by pedorming a hard reset (power- 
down reset). 
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FLOW CONTROL 


Whenever you transfer dala to computers, there is à chance 
that the data will be received faster that the computer can 
handle it, To prevent boss of data, the computer must be able 
io make whatever is sending data stop sexling, and later teli 
it toresume sending, If you arc a home computer user, you are 
probably already familiar with one typeof flow control, which 
allows you (а stop the output from the computer while you 
read it and restart it when you have finished. 


There me two methods of providing flow control that are 
supported by ihe TNC. XON/XOFF flow control, sometimes 
called “software (low посто,” is accomplished by sending a 
special character (usually a CTRL-5) io request that the output 
siop and another special characier (usually а CTRL-Q) to 
restad the output. Hardware flow control may be used if both 
computers use tbe RTS (Request To Send) and CTS (Cear To 
Send} lines of the Е5-232С interface. 


Many terminal programs and file transfer programs for home 
computers do not implant [ow control in software, and many 
so-called RS-232C porta do not support hardware Поч con- 
bol. Even if he RTS end CTS lines appear at the connector, 
software thai directly reads the CTS line may be required in 
order far flow control to be implemented. ЇЇ you find that the 
TNCs seem to lose data during file tranfers, immediately 


suspect a flow control problem, 


XONIXOFF FLOW CONTROL 


Tf you аге using а terminal rather that a computer, or if your 
computer does not support RTSACTS flow control, you can 
ase dhe XON/XOFF flow control. You can enable this method 
by seiting XFLOW ОМ, The special flow control characters 
are set to CTRL-S and CTRL-Q by default, 


In the Command Made, Ше ТЫС input buffer may fill up if 
you try 10 type too long a command. [n the data mode, ihc 
buffer may fill up if you are using your computer to transfer 
data at a rae that is faster than the data rate for radio 
transmission, if radio data transmission has slowed down due 
ло noise of other users on the channel, oc if the operator or 
Computer at the other end has stopped the output from his 
ТЫС. The TNC will send the terminal an ХОРЕ character 
when there is room remaining for about ten characters in the. 
buffer, If you continne sending data until there йге only five 
spaces left, the TNC will send ап XOFF character after each 
character received. When the buffer fills up completely, data 
will be lost. When the buffer empties out, the TNC will send 
а single ХОМ character to the terminal. 


if you disable ХОН and ХОРЕ by setting them (9.0, the TNC 
will automatically use ihe RTSACTS flow control 10 stop input 
from the terminal. 


XON/XOFP flow control is nonmaliy disabled in ihe Trans- 
parent Mode. ‘This is done because characters are treated ax 
data; therefore, the ХОМ and ХОРЕ characters will not berec- 
ognized. ЇЇ you cannot use RTSACTS flow control, you may 
enable the ХОМ and XOFF characters (ihe commands from 
the TNC to the terminal) by seeing TXFLOW ON and 
XFLOW ON, START and STOP characters ( the commands 
tothe TNC from the terminal), however, will still be treated as 
dma 


HARDWARE FLOW CONTROL 
This method of flow control is preferred, since it usually does 


not depend on the programming of a particular communica- 
lions program. 
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DISPLAY OPTIONS 


Several parameters contro! the way output ік Гоплацесі for 
display on your terminal, Most of these are parameters that ace 
deiermined by the display capabiliies of your terminal and 
would be changed only if you change terminals. 


In the Converse Mode, it is naturai to choose a line-iermina- 
боп character such as а <CR> or «LI» ку lerminate packets, 
For same applications, however, you may want to use an “in- 
visible" command character w force the TNC to transmit a 
packer. In the first case, the send-packet character ig iner- 
preted as part of the input as well as а command, in the second 
Сазе, itis а command only, You сап choose either option with 
the CR command. If CR ig ON, the send-packes character is 
data, and is echoed га the terminal and included in the packet 
You should disable CR if you are using packet timeout 
(CPACTIME ON) in the Converse Mode. 


A common occurrence when two stations sre exchanging 
packets is for incoming packéts tn arrive when the operator is 
in the middle of typing a fine. In order to prevent the new line 
from disrupting the screen display, you can enable FLOW. In 
this made, output to the screen is disabled as soon вз you begin 
totype.andisenabled whena packet iscompleted If you want 
10 56e the incoming packet before you талат your fine, you 
сап type the redisplay-line character, which is set by the 
REDISPLA command (default CTREL-R). This will display 
the incoming packet and then retype your partially completed 
fine. If FLOW is OFF and an incoming packet disrupts your 
typing, you can also use this character to redisplay your input 
ling, 


The SCREENLN parameter sets the width of the terminal 
screen or page. Whenever this number of characters has been 
веш to the terminal without an intervening <CR>, а «CR is 
inserted in the output А <CR> is also echoed if you type a line 
ihat exceeds the width of your screen; the extra «CR», 
bowever, is not included in the packet. If your terminal 
performs automatic linc-wrap, you should disabie this feazure 
by setting the SCREENLN parameter to 0, The TNC does not 
carefully distinguish between printing and nonprinting char- 
acters and it docs not correct its line count for horizontal tah 
characters; backspace characters, however, аге counted cor- 
гешу. 


For normal dispiay, a <CR><LF> is the new line sequence. 
You terminate a Line, however, by typing with a single 
character, usually a «CR» (called RETURN or ENTER оп 
some terminals). Ionly а «CR» is displayed, the nextline will 
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be typed over the previous one instead of appearing below il. 
Some tenningls automatically display an «LE» following 
each «CR», but most бо not If anto line (eed is enabled by 
AUTOLF, the TNC will add а <LF> after every «CR» 
displayed or echoed, 


‘The conventional response to character deletion on display 
terminals is to feed a backspace-space-hackspace sequence to 
the terminal, This removes the character from she screca and 
leaves the cursor ready to type а new character in its place. On 
а hardcopy terminal, however, this results in uiucadable text. 
M backspace display is disabled with BKONDEL OFF, a 
backslash symbol 6) will be displayed for each character 
deleted, You can use the redisplay-line character to see the 
Corrected line. 


The «ESCAPE» character (ASCII code 27 or hexidecimal 
ЗІН) is used by many terminals to comrol cursor movement 
and special display modes. (NOTE: Throughout this Manual, 
the dollar sign symbol, $, prefaces all hexidecimal numbers.) 
If you do noe want this effect, enable the «ESCAPE» transla- 
tion with ESCAPE OFF, This will cause all <ESCAPE> 
Characters to be sent to the terminal as die dollar sign symbol. 
This does not affect «ESCAPE characters that are transmit- 
ted as packets. 


Some terminals echo characters typed іп locally, before the 
character is transmitted to the VO port. Aiso, some terminal 
programs on computers may perform са! echoing. Jf the 
TNC also echoes characters, you will see two of every 
character, Youcan disable the echo mode by seing ECHO to 
OFF, 


A few terminals require particularly long times to respond to 
«СЕэз or «CE». Some hardcopy terminals require ime 1p 
move the print head to the beginning of the line following a 
«CR». Some display terminals require Jong times wo scroll 
their screens following а «LE» character. Ifcharacters are sent 
to such a terminal before it is ready, the characters will be lost. 
If your terminal always joscsa few characters at the beginning 
of a line, you need 0 enable null insertion. A null is character 
with ASCI code 0; and the TNC does not actually transmit 
nails in this mode, since they are misinterpreted by some 
computers terminal programs as a BREAK signal. The 
number of null intervals is set by the command NULLS, and 
null insertion after CRs and <LF>sis separately enabled by _ 
МІСЕ and МЛР. 
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EDITING COMMANDS 


Several characters are used. to correct mistakes in the text 
typed imag the TNC, Except іп the Transparent Mode or if 
times packets are in effect іп the Converse Mode, no text 
characters are interpreted by the TNC until it receives a «CR» 
vr the send-packet (in the Converse Меке]. Until then, you 
can delete and retype characters orcancel the Line completely. 


Control characters are normally chosen as editing characters. 
You can disable editing functions by setting the character used 
for the function ta $00, This prevents any character (even a 
null) from being matched to that function. 


The key usually used to remove the last character typed on н 
line may be cilhera DELETE» character (hexadecimal $7F) 
of aback space (hexadecimal $08 or CTRL-H). The character 
used is determined by the DELETE command, which has 
options ON («delete») and OFF (back space). The key used 
for rub out on your terminal may be labeled “back space", 
“delete”, “rub ош”, oc simply “<—". You may have to 
experiment to find out if it produces а back space or a 
«DELETE» character, 


Auempis to delete past ihe beginning of a line, or past the 
beginning of a packet in the Converse Mode, have no effect. 
You cannot delete a «CR oc any of the special characters not 
inserted into the text, such as the send-packet character or 
Fkyw-control characters, These characters cause actions which 
take place immediately. Some home computers allow you to 
Tix errors in input lines by backing the cursor up to the mistake, 
retyping the incorrect characters, and then spacing forward 
with an arrow key. The TNC docs not have this kind of input 
editing feature; therefore, you musi delete all of the characters 
back to the ones you want to change and then retype the rest 
of the line. 


If you wish to cancel an entire line, you can delete text back 


to the last-occurring «CR» by typing the character specified 
by the CANLINE command (default CTRL-X). In the Con- 
verse Mode, this character functions like the cance?-packct 
character to something other than <CR>, 


In the Converse Mode, you can delete text back to ihe Last- 
occurring send-packet character by typing the character speci- 
fied by the CANPAC command (default CTRL-Y). This will 
delete any intervening «CR»s. You cannot cancel packets 
which have already been placed in the outgoing packet brutTer, 


‘The cancel character has a special function in he Command 
Mode. Typing this character causes the terminal output buffer 
io be flushed and all output to be diverted to the write-only 
memory, You can resumé normal output by typing another 
canccl-packet character or by changing modes; that is, going 
into the Converse Mods. Echoing of input is not affected by 
this command, This feature makes it possible to pet rid of any 
unwanted output which may occur, 


You may occasionally wish to transmit one of the charactors 
that you have assigned to a special function, The pass charac- 
ter is ingended Lo increase the Desubility af the Converse Mode 
by providing this capability, To insert such a character into the 
input baffer, precede it with the character specified by the 
PASS command (default CTRL-V}, You сап send any char- 
acter this way, including nonspecial characters and the pass 
Character. Since the pass character із kept in tbe buffer until a 
packet is formed, two «DELETE are required to remove 
both the quoted character and the pass character, Noe that ihe 
PASS character will cause only one special character to be 
inserted; therefore, you must type it again for each such 
character. 


Youcan ose the pass character in the Command Mode inorder 
to include «CR» in the beacon text. 
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SPECIAL OPERATING CONFIGURATIONS 


The primary function of the TNC is to enable you ta commu- 
мемо with other amateurs via packet radio, The AR-21 TNC 
implements the AX.25 protocol (set of rules). This protocol is 
designed primarily for point-to-point, two-party comtmunica- 
tions. You can also use it, however, to simulate the common 
amateur net or Tound-table type of contact, You can specify 
the AX.25 protocol level 2 version by setting it ON (Level 2, 
Version 2) oc OFF (Level, Version 1). 


Earlier in this section, you learned how io set your call sign and 
issue the CONNECT command {а 1215 to a specific station. 
These commands sre che beginning of packet operation, 
which you will now kam more about, 


Toestablish a two-way connection, the TNC must know your 
station addressand the address of the party you wish ip talk io. 
To prepare your TNC for amateur operation, first establish 
your call sign as the station address by using the MYCALL (or 
just MY) command, This sets the string that is used to identify 
packets eransmitusd by your station (the procol wiil not work 
if there is more than one station on the air with а given 
address), IF you have more than one station operating using 
your call sign, you can give them different addresses using the 
substation ID (SSID) extension, a number between О and 15. 
"This number is appended with a dash like this: 


MYCALL GALOW-3 


If you do tot specify the SSID extension, il wik be 0. The 
extension docs not alfect the Morse code ID of your station, 


The call sign specified by MYCALL is ordinarily used by the 
TNC for Morse code identification. This call sign is sent 
automatically every 9-1/2 minutes if you have senta packet in. 
Ше previous 9-1/2 minutes (nr as soon thercafier as the 
channel is available). In many locations, the address string 
included in the packets may be considered adequate identifi- 
cation for legal purposes. Automatic Morse code ideatifica- 
tion is initially off, but you can turn it on by setting ID 1с ON, 
You can make the TNC send your call sign at any time by 
typing ID. 


You already learned about the CONNECT command, which 
causés your packets io be sent to a specific station. Н the 
station you wish to talk w is a litle too far away for you lo 
connect directly, you can use the digipeating feature of the 
TNC. А digipeater accomplishes much the same task as an 
ordinary repeater in extending the range over which you can 
communicate. The difference is thal your messages are copied 
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and relayed by the digipeating packet station. This resuits in 
better quality of the signal received at the destination at the 
expense of some delay while the intermedia message is 
received and retransmitted. 


To request digipeating under the AX.25 protocol, you tust 
specify the intermediate packet station or stations which you 
want 10 relay your messages. You can do this as part of the 
CONNECT command by using the YIA subcommand: 


CONNECT GLOW МТА (37XYZ-2, G4ABC 


You must fist tbe intermediate stations in the order ia which 
you want them to relay the packets ая they go fram your 
station to the destination station, In this example your 
connect message to GGLOW will be repeated by GTX YZ-2 
and thea by G4ABC, Reply packets will come via G4ABC 
then G7X Y7-2. 


You can specify as many as cight intermediate stations; 
however, keep in mind that using more than one digipeater is 
an extension to АХ,25 and may not be compatible with other 
implementations of this protolcol, The delay between your 
transmission and che receipt of а геріу will naturally increase. 
as more intermediate relays are used. Also, the possibility of 
losing jaformation due 1o interference oc noise on the channel 
increases. 


You can specify intermediate digipeaitrs 10 be used for 
unconnected packets by using the UNPROTO command with 
the same format as the CONNECT command: 


UNPHOTO OST VIA GGLOW 


This causes packets sent when you are not connected to 
another station to be sent to QST(rather than the default 
CQ) digipeated by GELOW. 


For special applications, you can disable the TMC's ability to 
connect or to transmit. If you leave your TNC nmning to 
monitor channel activity in your absence, but you wish to 
inhibit it from transmiliing, set XMITOR to OFF. The TNC 
will perform гинтпя! operations in this condition, including 
formatting and “sending” packets; however, it will not key the 
transmitter, You may also wish to specify CONOK OFF. This 
prevents ihe TNC from accepting connect requests from other 
stations (although it does not stop you from uit mg x a 

connect request of your own). - 
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Уа connect request is received when СОМОК is OFF, the 
TNC willsenda “station busy" packet to the requesting station 
and display a message such as: 


***ronneci request; GIABC 


to identity the requesting station. Н the TNC reccives a 
“station busy" message in response to a connect request, it 
will display à message such ал:- 
"**G9gABC ә ол busy 


to show the call sign of the station you tried to connect 10, 
These messages are also used ifa TNC is connected to another 
station when a request is received, 


In addition to transmitting information typed in from a data 
mode, you can command ihe TNC to send a specific message 
at reqular intervals, This message is called a “beacon.” You 
сап use this function to send announcements to allow other 
packet users to test their equipment To set the beacon text te 
your message, гуре the command: 


BTEXT 


Everything you enter on the command fine following the 
space after BTEXT will be entered into your message string, 


Use ihe BEACON EVERY command to set the inteval be- 
tween your beacon messages, If you wish the beacon to 
шәпетиі al 30-minute intervals, for example, give the com- 
mand: 


BEACOM EVERY 180 


You can specify any value between 0 and 255 for n in the 
BEACON EVERY ncommand, where n specifies 10-second 
time intervals. A value of іє the defauli value and tums the 
beacon off, while 255 specifies 2550 seconds (or 42.5 min- 
utes). If local activity is high on your operating frequency. it 
is wise to send regular beacon messages at 30-minute or 
longer intervals, 


The beacon function also has ж transmit-after mode, in which 
8 beacon packet is only transmitted after activity is heard on 
the channel. You can use this feature to leave a message for 
other packet users, [f someone initiates a connection {or sends 
anything, for ihat mater) on an otherwise idle channel, a 
beacon can be sent a short time later with a message such as 
"I'll be back on the air on packet after dinner — call me then." 
If the station is monitoring beacon packets (refer зо the 
description of the monitor mode on Page 4-33), the operator 
will see this message. No beacons are sent in this mode if there 
is a Jot of packet activity on the channel, since the required 
period of quiet will not occur. 


PACKET TIMING FUNCTIONS 


Five adjustable timing parametess are provided 90 you can 
configure the TNC to your particular radio environment, 
Some other parameters related to the timing parameters are 
also described. 


"The time delays that are required when the TNC switches From 
fective 10 transmit and from transmit ш receive vary greatly 
send packets back and Forth, these delays must be allowed for. 
If dau is sent before the transmitter is operating, the packet 
will not be transmitted properly, Similarly, if the receiving 
station has not had sufficient time since й stopped transmitting 
for the receiver to become active, dada will be lost, The delay 
between transmitlor keyup and the beginning of data iransmis- 
sign is controlled by the TXDELAY command, Ordinarily, 
this parameter should be set to the same value by all members 
Of a local packet group, and it should be determined by the 
slowest pair of stations in the proup. 


М you transmit packets through an audio repeater, you may 
require a considerably longer keyup delay than that required 
for direct communications. The AXDELA Y command allaws 


you (0 specify an additional keyup delay to allow the 
repeater receiver and transmitter to lock up. If the repeater 
has a long “hang time" and stays up for a while after the 
Other station has stopped transmitting, you can make use 
ofthis time withthe AXHANG command. Н the TNC has 
detected channel activity recently enough thas the re- 
pemer should still be "up," it will wait only a time that 
equals the TXDELAY before it sends data, rather than 
adding an AXDELAY time as well, 


The parameters sct by TXDELAY, AXDELAY, and 
АХНАНС arcall specified as numbers between and 15. 
Tbe actual delay in milliseconds iya multiple of the input 
parameter, 40 ms per comu for TXDELA Y and 120 ms 
pet count for AXDELAY and AXHANG. Daring the 
time the TNC is keying the transmitter but not sending 
data, it will transmit a synchronizing signal (Парх), Thus, 
the tou keyup delay will only be: 


Кетир delay = (TXDELAY x 40) + (AXDELAY x 
1201 
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in müliseconds, И channel activity has been heard more 
recently than AXHANG x 120 ms ago, the keyup delay will 
be: 


Keyup delay + TXDELAY x 40 


in miiliseconds, If it lakes your radio an exceptionally long 
time io keyup, you сап use AXDELAY to augment ihe 
mazimum delay available with TXDELAY by sctüng 
AXHANG tn 0, 


The АХ,25 protocol provides for raransmitting packets if no 
acknawledgement is heard from the connected station within 
a cenain period of ime. A packet may not be acknowledged 
due to channel noise ox “collision” with another packet vans- 
mission. Since there may be other stations on the channel, the 
receiving staiton may not be able to acknowledge the received 
packet immediately. The time [apse before the originating 
station retranamits the packet is set by ihe FRACK (гале 
acknowledge time) command. The maximum number of 
retransmissions before the originating station terminates the 
соппесшяя is set by the RETRY command, The maximom 
number of transmissions of a packet is RETRY + 1, since the 
initia) transmission does not count as a retransmission. 


‘The frame-acknowledge time is automatically corrected for 
the additonal time required for digipeating. An акта time 
delay is added for cach transmission, which musi be made 
afier origination of the packet in order to deliver the packet and. 
receive the acknowledgement. ‘Tha time interval before the 
TNC retransmit an unacknowledged packet is therefore: 


Retry Interval = FRACK я {2 x т) 


in seconds, where n is the number of calls in the digipeat field 
of the address, 


The АХ 25 protocol specifies that acknowledgments of digi- 
peated packers be made Irom end to end. This means that 
intermediate digipeaters do not acknowledge the packets they 
digipeat. When the destination station receives the packet, it 
genermes an acknowledgment which is sent through the 
reverse route used by the original packet. if there нге several 
inteszpediate relays, the chance of either the original packet oc 
ihe acknowledgment being lost increases drastically. To help 
alleviate this problem, an automatic wait timecan be imposed 
on any station nol transmitting а digipeated packet. Any 
station ready to transiit a packed immediately after the carrier 
drops is required 1p wait for this time interval unless it will be 
жалаға біте one or өне digipeated packets. This means that 
the chance of а collision involving a digipeated packet is 
reduced since, once a transmission begins, other stations will 
wail foc a clear channel, The digipeat wait ime is set by the 
` DWAIT command, which specifies 40 ms intervals. If no 
digipeating is being done by anyone in the local area, youcan 
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Sel iis parameter to 0. In any event, however, it should be set 
ta the same value by alf members of a local packet group. 


To avoid unnecessary packet retries wilh associated channel 
load, the TNC implements a collision-avoidance siratcgy 
which applies tall packets except those being relayed. On the 
second and subsequent transmission of a particular packet, the 
TNC waits an additional random Lime after detecting a clear 
channel before beginning tansmissiion. This strategy is 
based oa the assumption that packets nol acknowledged 
suffered collisions with transtnissions from other stations. Tf 
che random waiting бте is spent, repeated collisions of rans- 
missions by the same two stalions can be prevented, since 
eventually they will wait different time periods and one 
station will capture ihe frequency. The rendom time is a 
mouldple (Dio 15) ofthe TX DELAY time, This occurs because 
TXDELAY represents the interval during which a transmiut- 
ted may have been keyed but cannot yet be detected by other 
siaitons. The interval, in milliseconds, between te TNC 
detecting carrie: dcop and beginning to transmit is: 


‘Walt dme = DYAIT x 40 


for the first transmission of a packet. For subsequent transmis- 
sions of the same packet, lhe interval is: 


Walt (ше = (DWATT +r 2 TXDELAY) x 40 
where r is a random number from 0 to 15. 


The AX 25 protocol allows multiple packets w be transmitted 
before waiting for an acknowledgment. This permits mare 
efficient channel use when large amounts of data are being 
transferred, The maximum number of packets that the TNC 
will send before waiting for acknowledgment is specified by 
MAXFRAME, Of course, the TNC will not wait until 
MAXFRAME packets have been entered before transmitting 
—this parameter is only used to limit the transmissinn if more 
than one packet is ready when the TNC begins so transmit. 
MAXFRAME, in combinalion with PACLEN, determines 
how much information can be seat in а single transmission. 
The best combination for efficient dara transfer is determined 
partly by the channel quality and partly by the rate 2t which the 
terminal can process data. For а 1200 baud verminal data rate, 
you should start with а combination that produces about 300 
Characters outstanding at оле Ume. 


The radio data transmission rate is set by the HBAUD com- 
mand. This command selects a baud rate from a table of 
standard rates similar to the ARAUD command for terminal 
baud rate. Note that there is no relationship between terminal 
band rate and radio band rate. Also, bo aware that the baud rate 


` table is different for HBAUD and АВАТ, А 400 baud option 


for radio baud rate is tncladed for AMSAT operations, and 
only rates through 4800 baud are supported (9600 with high- 
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speed clock option), To communicate with another packet 
station, you must use he same radio baud rates. The length of 
time required to send a given amount of informalion depends 
inversely upon the baud гате, so that it takes four times as long 
tosend a line at 300 baud as al 1200 baud, TÉ you use slow radio 
baud rates, you should either [imit the length of transmissions 
determined by MAKFRAME and PACLEN so that the hard- 


ware watchdog umer does not disrupt your transmissions, of 
disable or modify the watchdog. The Bell-202 compatibie 
modem is ihe optimum design only for 1200 baud radio data 
rate. The modem is not useful 21 cates higher than 1200 baud, 
although the TNC will provide data signals at up 104800 baud 
with the standard clock; an external modem is required Гог 
such operadon. 


MONITOR FUNCTIONS 


Although the AX.25 protocol is priamrily oriented toward 
setting up “circuits” belween two stations, Uis is noL ihe way 
many amateurs operate. The TNC can alse operate in a mode 
more suitable for a "nei" oe “round-table” discussion with 
several participants, although reliable reception of yourtrans- 
missions by every station cannot be guaranteed. This is done 
by enabling the monitor functions. 


Monitoring is enabled by seting the MONITOR command ta 
ОМ, and separais monitor functions are individually enabled, 
This set of functions allows you tn see displayed packets from 
кісісі stations or classes of stations. You can list up to eight 
call signs of stations to monitor or discard with the LCALLS 
and HUDLIST commands. Packets are displayed if any of the 
call signs specified by LCALLS appear in the "yes" field of 
the packet address, or if any call signs specified by BUDLIST 
appear, If you specify ALL in place of an LCALLS list, you 
will see all of the packets your TNC receives. NOTE: Since 
the LCALLS and BUDLIST commands interact, refer to their 
descriptions in the "Commands and Messages" section of this 
Manual for additional information. 


Monitored packet display is somewhat different frotn the 
display of connected packets. Each packet is displayed with 
the source and destination stations identified: 


GaLOW> QSABC: go ahead with fila transfer. 


На connected packet QSO is taking place on the frequency af 
your group conversation, you may wish to ignore all con- 
pected packets while your group operates in an wmconnected 
Mode. The MALL OFF command causes connecied packets 
tobe ignored, If you wand io be abie to monitor packet activity 
when your station is not connected but have the Feature 
sutomalically disabled when you connect 10 someone, you 


should set the MCON command to OFF. If you have MALL 
ON and MCON ON, and you sre monitoring the station you 
аге connected lo, packets [rom that station will be displayed 
only in the monitor format and not inthe ustal manner with no 
station identification. 


You can operate a group conversation with some data integ- 
Tity by having the stations connect in pairs and set MALL ON 
and MCON ON, This does not insure that every packet is 
received at every station, but it does insure that a packer 
involved in a collision will be retried, You may occasionally 
sec duplicate copies of packets in this mode if the acknow!- 
edgtnent packet is fost. If you have an odd number of stations 
Participating in this son of conversation, one siation can 
connect to itself via another station as adigiprater. This station 
will have the disadvantage of secing its awn packets redis- 
played. For example if G4LOW, GSLOW, G8RNU, 
G3UBO, and GIMME wish to carry on a group conversa- 


tion, the following connections are made to ensure relia- 
bility: 


GLOW connects to G3UBO 
GERNU connects to G3MME 
GSLOW connects to GELOW vla G3UBO 


Tf each station specifies MCON ON, MALL ON, and МТО 
ALL, each station will see the packets sent by all of the others, 


NOTE: The STREAMS W command allows you to actually 
connect to more than one station at the same lime. Since this 
feature is confusing po inexperienced packet operators, we 
Tecommnend that you wait until you know how t use the basic 
TNC commands before youstiempt i use thiscommand. You 
сап find more information about the STREAMS W command 
in the “Commands and Messages” section of this Manual. 


AR21 operating manual - 27 


Page 3-12 


USING THE BULLETIN BOARD (BBS) FEATURE 


Unlike most packet radio TNCs that are currently available, 
your Pocket Packet has a bulletin board feature built in. This 
feature allows other stations to retrieve and store messages 10 
and from chem at any Lime in your system, which acis as a 
“mailbox.” 


Assume you want to send а message 10 B specifie staden that 
you know is on packet radio, but that sabon is nol on the air 
een you are. A bulletin board enables you lo leave a message 
for that station with a bulletin-board-equipped station (hat is 
always on the air. Now, when the slaton you left the message 
for comes on the air, be can contact the third stalim and read 
your message. И he wishes, he can then leave в message for 
you lo retrieve when you retum to the air, 


The special commands that pertain io bulletin board operation 
are shown in Table 3-1 on the next page. 


To set up your station as a BBS, perform the following steps: 


L From the Command Mode, ype "MB ON" followed by 
а «RETURN: to turn the BES on. 


omd: МВ ON «CH» 
MOOD was OFF 


2. Se MYMCALL ta your call sign, if this bas not already 
been done, NOTE: Many stations use an SSID afler 
their call sign to distinguish the BBS from their main 
station, If you use Ше same сай sign аз you do for 
MYCALL, the BBS will have priority, and any station 
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that connects te you will actually be connected to your 
BBS. 


cmd:MYM GBLOW-1«CH» 
МҮМСА wee 


3. Sei DAYTIME, if this has not already been done, 


NOTE: If you do not set DAY TIME, messages will not 
be üme and dare stamped. 


emd: DÀ ҮҮММІННІНет 
Example: 
cmd: DA 8709151210 


iyear-87, montheSeptember, date-15, hours=12, 
and minules- 10 


lf G3MME now connects to your BBS for example, be will 
see the following message while your controller waits for a 
command: 

WELCOME TG GéLOW's MESSAGE BOARD 


АОН SYSTEM ЧЕН 1,17 
CMD YE/K/MIR/W/B/HT) 


NOTE: The keiers in parentheses correspond to the mnemon- 
ics of the commands listed in Table 3-1, 


If your computer or terminal is turned on, it will display: 


K:* "CONNECTED TO GIMME 
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Table 3-1 

COMMAND* MNEMONIC PARAMETER DEFAULT PURPOSE 

DAYTIME DA YYMMDDHHmm Riank Time and date stamps mes- 
sages stored on ihe BBS, 

MYMCALL MYM CALL (-n) Blank Your BBS call sign. 

MBOD MB ON/OFF OFF Turns BES on and off. 

BYE B None None Terminates BES operation. 

MINE MI None None Prints messages left by you or 
to you on your terminal ОС 
computer. 

FILE FI None Nowe Prints a BBS file on your ter- 
minal or computes. 

HELP H None None Displays a help message. 

KILL KI "п" None Deletes nth message from the 
BRS. NOTE, You cat killonly 
those messages that were sent 
to or irom yourself. 

Bork None Deletes the 10 oldest messages 
from the BBS. 

READ R E None Reads the mh message from 
the BRS. 

WRITE w Call sign None Writes a message in the BBS 
with attention to call sign. If 
you do not specify s call sign, 
the BBS writes the message to 
ALL. 

? ? None ` None Same as HELP 


«Тһе SYSOP (System Operator) can also use any of these commands, except BYE snd HELP, from ihe 
command mode, 
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COMMANDS AND MESSAGES 


COMMAND SYNTAX 


The TNC uses many variable parameters, such as your call 
sign, terminal type, display preferences, and the characteris- 
tics of your radio іл its operation. In addition, you can 
command the ТЫС to perform several tasks, such as connect- 
ing ію anoiber station to start a conversalion, disconnecting at 
the end of the QSO, ov displaying information abont itself. 
You can change parameters and issue instructions to the TNC 
by typing commands comprised of English-like words or 
word abbrevistions called keywords, or by typing variables 
that consist of numbers or strings of characters you select You 
will probably never change some of these parameters, the. 
TNC, however, is designed tn provide you with maximum 
flexibility So you can adapt it to your particular environment. 


In the following parsgraphs, all commands are listed 
alphabeücally. Ef a command bas parameters, cach parameter 
isdescribed and the default value is piven. The defaults are the 
EPROM’: stored values, which you may load by typing the 
RESET command Each parameter is described and the pos- 
sible values are given. Refer to the “Operation” section foc a 
more detailed discussion of many of the commands and their 
intercetationghips. Enter the command in фе TNC by typing 
it when you see the command-mode prompt 


The command keywords and parameters ате separated by 
spaces, andthe TNC takes action after you press the RETURN 
key. You may enter keywords in upper- or lowercase, Except 
for the beacon, ED text, and CTEXT, everything you enter in 
ihe command mode is transíated to uppercase before it is 
examined. You may abbreviate all commands and alphabetic 
parameters to the shortest unique string. These minimum 
abbreviations are shown to the left of each command's full 
name. 
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There are several types of parameters, A parameter denoted as 
“n” is a number, and can be piven eiber in decimal or in 
hexadecimal (base 15), When the TNC shows some of these 
parameters (those which se special characters), they are given 
іп hexadecimal. A hexadecimal number is distinguished from 
a decimal number by the "$7 prefix thal precedes it The 
“digits” of a hexadecimal number represents powers of 16, 
analogous to the powers of 10 represented by a decimal 
number. The numbers 10 through 15 are denoted by the 
hexadecimal digits A through F, For example: 


$1B = 1* 16+ 11=27 
$120 x 1 * 16* 164+2* 16-288 


The TRACE command parameter is piven as а bitcode. This 
means that several relate) values are simultaneously set by 
this command, and the parameter is formed by adding together 
the numbers that cocrespond to each desired value, You may 
find it convenient to think of this number in hexadecimal. 


Many parameters are “flags”, meaning that they bave two 
possible values, ON and OFF, or YES and NO. АП of me 
commands descriptions show ON and OFF as the options; you 
may, however, type YES and NO instead. A feo parameters 
are really flags, bot rather than indicating thet something is 
"on" or “off”, they select ontot two ways of performing a lask. 
Some of these parameters have the values EVERY or AFTER, 
indicating how & time interval for а repeated action is to be 
treated. Others are CONVERS of TRANS, indicating operal- 
ing modes for data transmission, 


Several commands requise call signs as parameters. While 
these parameters are normally amateur radio call signs, they __ 
may actually be any collection of naribers and at least onc 
letter {ир 10 six characiers). Сай signs or other similar desig- 
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nations (called aliases) are used to identify s1ations sending 
and receiving packets, A call sign may additionally include вп. 
“extension”, a decimal number beaween 0 and 15 that is used 
lo distinguish between two or more stalions оп the air with the 
samecall sign (such asa base station and arepeater), You enter 
the call siga and extension, which are then displayed as call- 
ext; that is, WEX YZ-3, If you do nat enter dhe extension, it is 
se іо —0. Extensions of —— are not displayed by the TNC. 


Several parameters are numerical codes fox characters which 
perform special functions. The code із simply ihe ASCI 
character code for the desired character, These characters 
have control charsctersasdefouk values, Y ou enter а control 
character by bolding down a special control key on ihe 
keyboard while you press the indicated key. 


Тізеге are two commands, ЕТЕХТ and IDs, which have a text 
string аз parameters. These strings can be any combination of 
letters, numbers, punctuations, oc spaces up io 128 characters, 
You can even pur characters with special meanings, such as 


RETURNS, into the siring by preceding them with the "pass" 
character. The string ends whem you type а (non-passed) 
RETURN. 


fn the following command descriptions, the keywords are 
shown in uppercase. User-supplicd values are shown in low- 
erase, Ifyoumustchoose a parameter [rom one or two values, 
the choices are separated by a vertical bar. Optional parame- 
ters are shown in square brackets. For example: 


KEYWORD var A/B (C/D] 


This weans that the command KEYWORD requires a user- 
supplied variable "var" and cither А or B. [n additon, you can 
optionally specify C or D. 


You сай examine the value of any parameter by typing the 
command which sets this parameter followed by a RETURN, 
А special command, DISPLAY, allows you to зге the values 
of all parameters or groups of related parameters. 


USER COMMANDS 


The following alphabetic list contains detailed descriptions 
about che meaning, use, effects of, parameters, default values, 
and arguments of each command. Examples of command 


usage аге also included. 


8B 8BITCONV ON/OFF 


Parameters; 


Default: OFF 


ON The high-order bit IS NOT stripped in the Converse Mode. 


OFF "The high-order bit IS. stripped in the Converse Mode. 


BBITCONV permits packet transmission of eight-bit data in the Converse 
Mode. й 


IE ABITCONY is OFF, the high-order bit (bit sever) of characters received from the 
terminal is removed before the characters are transmitted in a packet. 


The standard ASCII character set requires only seven bits. The eighth or final bit is used 


аз а parity bit or ignored. 


NOTE: Setting bitseven in text characters transmitted over the air may cause confusion 


at the other end. 


ТТЕ you need to transmit eight-bit data but do not want all of the features of thé - 
Transparent Mode, set 2BITCONY ON and AWLEN to B. This may be desirable if you 


are using a special non-ASCII character set. 
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Since commands require only the standard seven bit ASCII character set, bit seven is | 
always removed in the Command Mode. 

AB ABAUD "а" Default: 9600 baud 
Parameter: 


"п" Specifies the data rate or signaling speed, іп baud, on the serial L/O terminal 
port. 


ABAUD displays the baud rate set by the auto-baud rouline when you firstapply power 
to the Controller, or after you type "RESET". 


Use ABAUD to specify а terminal baud rate that will become active at the next power- 
up or RESTART. A warning message reminds you of this. 


Hf you plan to change terminals but want to retain all of the RAM parameter values, set 


ABAUD, AWLEN, and PARITY tọ the new terminal's characteristics while you are stlfl 
connected to the old terminal, Then tum off the TNC, change the terminal, and turn the 


TNC on again. 


AU AUTOLF ON/OFF Default: ON 


Parameters: 


ON А «LP» character IS added to outgoing packets following each «CR» 
transmitted in the packet. 


OFF A<LF> IS NOT added to outgoing packets. 
AUTOLF is included to maintain compatibility with other packet radio controllers. 
NOTE: If the station you are talking to reports overprinting of packets from your station, 
set AUTOLF ON. Character insertion is disabled in the Transparent Mode. 
AW AWLEN "n" Default: 7 
Parameter: 
"n" 7 or 8 specifies the number of data bits per word. 


The parameter valuedefines thedigital word length used by the serial oo ‘output (iO) 
terminal port and your computer or terminal program. 


‘+ NOTE:Set AWLEN to? for most packet operations, such as conversation, bulletin board 
operation, and transmission of ASCII files. 


If eight-bit words are sent to the Controller in the Command or Converse Modes, the 


^. eighth bit is normally removed, leaving a standard ASCII character, regardless of the E 
` setting of AWLEN. ~ 


32 - AR21 operating manual 


Page 4-4 


All eight data bits of each character must be retained to send executable files or other 
special data. 


NOTE: Set AWLEN to 8 and use the Transparent Mode. 
You can also use the Converse Mode and set AWLEN to 8 and 8BITCONY ON. You 


must, however, precede the Converse Mode special characters with the PASS character 
in the data you send. 


AX25L2V2 ON/OFF Default: ON 
Farameters: 
ON The Controller uses AX.25 Level 2 Version 2.0 protocol. 


OFF Тһе Controller uses AX.25 Level 2 Version 1.0 protocol. 


Some implementations of the earlier version of AX.25 protocol will not properly 
digipeat Version2.0 AX.25 packets. Thiscommand exists to provide compatibility with 
these other TNCs until their software has been updated. 


AXDELAY "n" Default: 0 (00 msec.) 
Parameter: 
"д" 0 to 180 specifies a key-up delay for voice repeater operation in ten- 
millisecond intervals, 


AXDELAY specifies the period of time the controller will wait, in addition to the normal 
delay set by TXDELAY, after keying the transmitter and before data is sent. 


Packet groups using a standard "voice" repeater to extend the range of the local area 
network may need to use this feature. 


Repeaters with slow electromechanical relays, splitsites, auxiliary links, or other circuits 
which delay transmission for some time after the RF carrier is present, require some 
amount of time to get RF on the air. 


If you are using a repeater that has not previously been used for packet operations, try 
various values to find the best value for "n". 


If other packet stations have been using the repeater, check with them for the proper 
setting. : 


AXDELAY acts in conjunction with AXHANG. 
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AXH AXHANG "n" Default: 0 (000 msec.) 
Parameter. 
"а" 0 to 20 specifies the voice repeater hang time in 100-millisecond inter- 
vals. 


The numeric value can be used to increase channel efficiency when an audio repeater has 
a hang time greater than 100 milliseconds. For a repeater witha long hang time, itis not 
necessary to wail for the repeater key-up delay after keying the transsmitter if the 
repeater із stil] transmitting. 


When the controller has heard a packet sent within the hang period, it does not add the 
repeater key-up delay (AXDELAY) to the keyuop time. 


M you use a repeater that has not previously been used for packet operations, try various 
values to find the best value for "n". 


If other packet stations have been using ће repeater, check with them for the proper 
setting. 


BEACON EVERY/AFTER "n" Default: EVERY 0 


Parameters: 
EVERY Send the beacon at regular intervals. 


AFTER Send the beacon once after the specified time interval of no packet 
activity, 


"п" 0 to 250 specifies beacon timing in 10-second intervals. 
білек) Turns off the beacon. 


The BEACON command sets the conditions under which your packet beacon will be 
transmitted. 


NOTES: 


1. А beacon frame contains the text that you have typed into the BTEXT 
message in a packet addressed to "CO" or other UNPROTO address. 


2. А beacon frame may be sent directly, or sent via the digipeat addresses 
specified by the UNPROTO command. 


When the keyword EVERY із specified, а beacon packet is sent every n times 10 
Seconds, This mode can be used to transmit packets for testing purposes. 


When AFTER is specified, a beacon is sent after n times 10 seconds have passed with 
np packet Activity. 


o NOTE: The beacan is sent only once antil further activity is detected. ” 
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You can use this mode to send announcements ог test messages only when packet - 
stations are on the alr. 


NOTE: Proper choice of "n" avoids cluttering a busy channel with lots of unnecessary 
transmissions. 


You can monitor beacon frames from other packet stations by setting MONITOR in the 
range 1-6. 


BK BKONDEL ON/OFF Default: ON 
Parameters: 


ON The sequence <BACKSPACE><SPACE><BACKSPACE> is echoed 
when a character is deleted from the input line. 


OFF The <BACKSLASH> character <> is echoed when a character is 
deleted. 


BKONDEL determines how character deletion is displayed in the Command оғ 
Converse Modes. 


The <BACKSPACE><SPACE><BACKSPACE> sequence updates the video display 
screen. 


NOTE: Set BKONDEL ON if you are using a video display terminal or computer. 


On а printing terminal the <BACKSPACE><SPACE><BACKSPACE> sequence will 
result in orertyped text. 


NOTE: Set BKONDEL OFF if you havea paper-output display, orif your terminal does 
not respond to the <BACKSPACE> character <CTRL-H>. 


The Controller displays а <BACKSLASH> for each character you delete. You can get 
a display of the corrected input by typing the redisplay- line character that you can set 
command. 


with the REDISPLAY 
BT BTEXT text | Default: Етріу (Null String) 
Parameter: 
text Any combination of characters and spaces, up toa maximum length of 
120 characters. 


ВТЕХТ is thecontentof the data portion ot a beacon packet. The defaulttextisan empty 
string (no message). 


NOTE: Beacon packets are discussed in more detail under the BEACON command. 


You can send multipte-Hine messages in your beacon by including «CR» charactersin 
the text. To insert «CR», type the PASS character (CTRL-V) before the «CR». 
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NOTE: The PASS character is set by the PASS command. 


If you enter a text string longer than 120 characters, the command is ignored and the 
following error message appears: 


Tino long 
A packet bulletin board (PBBS) program may set the beacon text to a message like this, 
updating the text after each connection: 


MAIL for: Ad LOW G3MME GSRNU GSABC 


NOTE: Use а "9", "£e", "МГ, "NO", "NONE", or OFF as the first characters in the 
text to clear the BTEXT text without issuing the RESET command. 


Although the subject of beacons is controversial in packet circles, the following four 
suggestions will help you use the feature intelligently and benefit the packet 
community: 


1. Do not type your call sign in BTEXT. The normal packet header shows it for you. 


2. Donot fill your BTEXT with screen graphicssuch as asterisks, parentheses, colons 
and semicolons, etc. Use BTEXT for some significant information. 


8 Гю not use BTEXT to tell the world that your "DIGIPEAT IS ON" and "BUFFER 
SAVE TO DISK I5 ENABLED". Put this information In your CTEXT message so 
thatitis seen by any station that connects to you — the only one who can make use 
of the information. 


4. After you have beaconed fora week or two and the packet community has learned 


whoand where you are, follow the practice used by more experienced packeteers: 
SET BEACON EVERY 01 


BUDLIST ON/OFF Default: OFF 


Parameters: 


ON Causes the TNC to ignore frames from stations thatare NOT inthe 
LCALLS list. ` 


OFF Causes the TNC to ignore frames from stations that ARE in the 
LCALLS list. ; 

BUDLIST works together with the LCALLS command, which allows you to set up а call 

sign list. These commands determine which packets are displayed when you set 

MONITOR to QN. BUDLIST allows you to specify whether the call signs in the list are 

those yuu wish to ignore, or і they are the ones you want displayed. 


Шуан want your TNC to display packets only from à llirnited list, use LCALLS to enter 


` the ізді call signs, and then set BUDLIST to ON. This feature enables you to have the 


TNC watch for a particular station while you converse with another station. 
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If you want your TNC to ignore packets from a limited list, use LCALES to enter the list 
of call signs, and then set BUDLIST to OFF. This is handy when you want to ignore a 
bulletin board on the frequency, for example, while you monitor other conversations. 


CANLINE "n" Default: $18 «CTRL-X» 
Parameter: 
"p" Ô to $7F (0 to 127 decimal) specifies an ASCII character code. 


CANLINE changes the CANCEL-LINE input editing command character. 


The parameter "n" is the ASCII code for the character you want to use to cancel an input 
line. 


The following examples show how to enter the code in hex and decimal: 


CANLINE $15 (hex) 
CANLINE 21 (decimal) 
Either method sets the cancel-line character to <CTRL- U>. 


When you use the CANLINE character to cancel an inputline in the Command Mode, 
thelineisterminated witha <BACKSLASH> character and new prompt(cmd:) appears. 


When you cancela line in the Converse Mode, only the <BACKSLASH> and a new line 
appear. 


NOTES: 
1. You can cancel only the line you are currently typing. 


2. Onceyoutypea<CR>, you cannot use thecancel-line character to cancel an 
input line. 


3. Use ће CANPAC character to cancel the entire packet. 


4. If your send-packet character is not «CR», the cancel-line character cancels 
only the last line of a multi-line packet. 


Like all other input editing features, line cancellation is disabled in the Transparent 
Mode. 2 
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CANPAC "n" Default: $19 <CTRL-Y> 


Parameter: 
өп" D to $7F (0 to 127 decimal) specifies an ASCII character code. 


CANPAC changes the CANCEL-PACKET input editing command character. 


The parameter "n" is the ASCHE code for the character you want to type in order to cancel 
an input packet. 


NOTE: You can enter the code in either hex or decimal. 


When you cancel a packet In the Converse Mode, the line із terminated with a <BACK- 
SLASH> character and a new line. 


NOTE: You can only cancel the packet that you are currently entering, 


Once you have typed the send-packet character, or waited PACTIME (if CPACTIME 
is enabled), the packet cannot be canceled even if it has not been transmitted. 


Like other input editing features, packet cancellation із disabled іп the Transparent 
Mode. 


The CANCEL-PACKET character also cancels the display output in the Command 
Mode. if the Controller is in the Command Mode and you type the CANCEL-PACKET 
character, any characters that would be typed on the screen (except those echoed) are 
"discarded" by the Controller. 


NOTES: 
1. Typing the cancel-output character a second time restores normal output. 
2. To see how this works, type DISPLAY followed by а <CTRL-Y>- 


The command list display will stop and you will not see any response from the 
Controller to commands. 


To verify that the display is back to normal, type <CTRL-Y>, and then type DISPLAY 
again. 


Use the CANCEL-DISPLAY feature tf you inadvertently do something that causes the 
Controller to generate large amounts of output to the terminal, such as entering the 
DISPLAY command or setting TRACE ON. 


NOTE: [f the Controller ts in the Converse or Transparent Modeand you want to cancel 
display output, you must exit to the Command Mode before you type the CANCEL- 
PACKET character. 2 
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CB CBELL ON/OFF Default: OFF 
Parameters: 
ON Three BELL characters <CTRL-G> ($07) are sent to your terminal 


with the "*** CONNECTED to (call sign)" message. 
OFF BELLS are NOT sent with the CONNECTED message. 
NOTES: 


1. Set CBELL ON if you want to be notified audibly whenever someone 
connects to your station. 


2. ШСВЕ is ON and MFILTER contains the character ($07), you can be sure 
that whenever your terminal beeps there is a connection for you. At no other 
time will you hear a beep while the Controller is іп the Packet Mode. 


CH CHECK "n" Default: 30 (300 sec.) 
Parameters: 
"n" 0 to 250 specifies the check time in ten-second intervals. 


O{Zero} disables this feature, 


CHECK sets a timeout value fora packet connection, and depends upon the setting of 
AX25L2V2. 


Without the CHECK feature, if your Contreller was linked or "connected" to another 
station and the other station seemed to "disappear", your Controller would remain 
in the connected state indefinitely, refusing connections from other stations. This 
might happen if propagation changes unexpectedly or an intermediate digipeater 
station fails or is shut down while you and the other station are connected "via" that 
digipeater. 


Your Controller tries to prevent this sort of “lockup” from occurring by sending a new 
connect request packet when the specified time elapses without any packets being 
received from the other TNC. 


If a pre-Version 2 link is inactive for CHECK times ten seconds, your Controller tries 
to save the link by starting a reconnect sequence. The Controller enters the "connect 
in progress” state and sends SABM (Connect Request} frames. In addition, the 
Controller adds а random time of up to 30 seconds each time CHECK is used. 


NOTE: If АХ2512У215 ON and packets have not been received from ‘the other station 
for "n" times 10 seconds, your Controller sends a “check packet” to test if the link still 
exists to the other station. 


The “check" packet frame contains no information, but is interpreted by the other 


station's TNC to see if it is still connected. If the other station's TNC is still connected, 
At sends an appropriate response packet. 
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if your Controller initiates the "check" and does not obtain an answer after RETRY+1 
attempts, your Controller staris a reconnect sequence just aa if you had typed the 
CONNECT command. 


NOTE: If AX25L2V2 is OFF and the other station has not been received for "n" times 
10 seconds, your Controller does not test the link to the other station. Instead, your 
Controller sends a reconnect packet just аз if you had typed the CONNECT command. 


CLKADJ "п" Default; 8 (zero) 


n 0% 65535 specifies a correction factor that us applied to the real-time 
clock routine. 


CLKADJ provides you with a limited ability to correct your TNCs real-time clock. A 
value of 0 (zero) causes no correction to be applied. If the value of CLKAD] is anything 
other than zero, the correction factor is calculated as: 


relative clock speed in % = 100 - (9.16667 x 1/n) 


The real-time clock routine keeps track of year, month, day, hour, minute, and 
second as specified in the DAYTIME command. 


NOTE: The real-time clock is not intended to serve as your ham shack reference 
clock. It is useful for approximate time-stamping information during packet 
operation. 


CMDTIME "а" Default: 1 (1 msec.) 
T'arameter: 
"na" Ü to 250 specifies timeout value іп 100-mullisecond intervals while the 


Controller is in the Transparent Mode. 


If "n" із 0 (zero), you will have to send the BREAK signal or interrupt power to the 
Controller to exit from the Transparent Mode. 


CMDTIME sets the timeout value in the Transparent Mode. A guard time of"n" seconds 
allowsescape to the Command Mode from the Transparent Mode, while permitting any 
character to be sent as data. 5 


The same Command Mode entry character (default CTRL-C») thatisused to exitfrom 
the Converse Mode is also used to exit the Transparent Mode, although the procedure 
is different. . 


NOTES: 


1. The Command Mode entry character is set by COMMAND. 


2. Three Command Mode entry characters must be entered less than "n" 
seconds apart, with no intervening characters, aftera delay of "^ seconds 
following the last characters you typed. ` 7 
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3. After a fina! delay of “n” seconds, the Controller exits the Transparent Mode - 
and enters the Command Mode, 


4. You will then see the normal Command Mode prompt: 
end: 


The foilowing diagram illustrates this timing: 


last firi кесені third AR-21 
Wwrminal command command command now In 
input mode mode mode Command 
i entry any entry Mode 
i characler character character 
\ 1 i | 1 
! 1 ! І 
|«- longer —» | «— shorter —x x shorter LIE n ~~ | 
жал “ғ” than "п" than "п 
CMS СМ85С ON/OFF Default: OFF 
Parameters: 


ON The recorded CTEXT message is sent aa the first packet after a con- 
nection is established by a connect request from another station. 


OFF The text message is not sent at all, 


CMSG enables or disables automatic transmission of the CTEXT message when your 
Controller accepts a connect request from another station. 


NOTES: 


1. Set CMSG ON to tell callers that you are not available to answer calis 
manually when they connect to your Controiler. 


2. SetCMSG OFF when you are available to operate or answer calls 
manually. 


COMSGD CMSGDISC ON/OFF | Default: OFF 


Parameters: 


ON Causes an automatic disconnect upon completion of the CTEXT 
Message. ; 


OFF Тһе TNC will remain connected after it sends the СТЕХТ message. 


Normally, you will want to set CMSGDIS to ON. If CMSGDIS is set to OFF and another 
station connects to you, your station will remain in a connected state until sittier you or 
the other station issues a DISCONNECT. NC 


This feature helps prevent your station from being hung up by a distant station that 
connects you, but for some reason cannot disconnect, such as fading band conditions. 
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CONM 


COMMAND "n" Default $03 <CTRL-C> 


Parameter: 
"n" — Oto $7F (0 to 127 decimal) specifies an ASCH character code. 


COMMAND is used ta change the Command Mode entry character. You can enter the 
code in either hex or decimal. 


Type the COMMAND character to enter the Command Mode from the Converse Mode, 
You will not see a response if you type the Command Mode entry character while the 
Controller is already in the Command Mode. 

To enter the Converse Mode type: CONVERSE 


Now, all characters typed on the keyboard and characters sent from в disk or tape files 
are transmitted as packet data. 


To return to the Command Mode, type «CTRL-C». The Command Mode prompt 
appears to indicate а successful exit to the Command Mode. The display might look like 
this: 


omd:CONVERSE 
Hello Мона I'm on the alt oe packet radio! [typa «CTRL-Cx] 
omd: 


CONMODE CONVERS/TRANS Default: CONVERS 


CONVERSE ‘Your Controller automatically enters the Converse Mode мепа 
connection із established. 


TRANS Your Controller automatically enters the Transparent Mode 
when а connection is established. 


CONMODE selects the mode your Controller uses after entering the CONNECTED 
state. 


The connection may result either from a connect request received from another station, 
от а connection initiated by a CONNECT command that you have typed. 


NOTES: 
1 Set CONMODE to CONVERS for most packet operations. 
2. Set CONMODE to TRANS if you are using the Transparent Mode for a _ 
bulletin board program, so that the correct mode will be entered when your ^ 
bulletin board receives a connect request. 


3, Ifthe Controller is already in the Converse or Transparent Mode when the 
. . eonnection is шрек, the mode will not be changed. | 
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с CONNECT сай [VIA call2[,call3...,ca]19]] Immediate Command 
Parameters: 
. calli Call sign of the other station to which you wish to be connected. 


сай? Optional cali signals? of up to eight digipeaters vía which you want 
to be repeated to reach the other station. 


CONNECT sends a connect request to station "сай," directly or vla one or more 
digipeaters. Each call sign can include an optional SSID "п", immediately after the call 
sign. 

The part of the command line shown below in brackets is optional, The double- 
bracketed text "саз... callt" isalso optional andis used only when "VIA cati2" is used, 
thatis, when you are connecting through one or more digipeaters. (The brackets and 
quotation marks are used in this text only for clarity. Do not type them!) 

VIA cali2{, call3...call9] 


NOTE: Type the digipeater fields in the exact sequence you wish to use to route your 
packets to the destination station "calli." 


If you type CONNECT while your Controlleris already connected, or trying to connect 
to or disconnect from another station, your monitor will display: 


- Link siete із: CONNECT In progresa 


If the otber station does not "ack" your connect request after the number of tries 
specified by RETRY, the CONNECT command is canceled and your monitor displays: 


emd Reiry count exceeded 
 DISCOMNECTED: (сай sign) 


To connect directly to GGLOW, you would typer- 
CONNECT GSLOW (er С GSLOW) 


To connect 10 G6LOW via G3UBO (with whom you can 
easily connect) and G3MME (who is near GGLOW) as 
digipeaters, type:- 

CONNECT GELOW VIA G3UBO,G3MME 


Type CONNECT or "C" without arguments to see the link status and the number of 
unacknowledged, outstanding packets. 


CONO CONOK ON/OFF - Defauit: ON 
Parameters: 
ON Connect requests from other stations ARE accepted. 
à OFF Connect requests from other stations ARE NOT accepted. 


The CONOK command determines the action that the TNC will take when it receives a 
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connect request from another station, If CONOK is set to ON, the request is àcknowl- 
edged, the normal connect message is displayed, and the TNC will enter either the 
Converse or the Trangparent Mode (depending upon how you have CONMODE set). 


If CONOK is set to OFF and the TNC із not in the Transparent Mode, it will display a 
connect request message: 


Conner request: «callsigns 


The TNC also issues a DM packet, Hke а "busy signal", to the requesting station. If you 
wish, you can then issue your own connect command. When your TNC receives a DM 
packet in response to a connect request, it will display: 


™ «cali» station busy 


If, for example, you wish to leave your station on asa digipeater, you could set CONOK 
to OFF until you are ready to communicate with another station, When another station 
attempts to connect to your TNC, it will be able to see that your station is not available 
for a connection, but can still be used as a digipeater. 


CONPERM ON/OFF Default: OFF 
Parameters: 
ON The current connection on the current channel ізт allowed to enter 


the disconnected state. 


OFF The current channel can be connected to and disconnected from other 
stations. 


When it is ON, CONPERM forces the Controller to maintain the current connection, 
even when frames to the other station exceed RETRY attempts for an acknowledg- 
ment, RESTART and power off/on cycling do not affect this connected state. 


CONPERM works only when a connection ia established. It functions on a channel-by- 
channel basis when multiple connections are allowed. 


CONPERM allows connections on other channels to operate normally. For example, 
automatic disconnect based on RETRY, when it is used under conditions such as: 


Certain networking applications. 
Meteor scatter. 
Other noisy, less reliable links. 


CONPERM ON may be advantageous when you use full-duplex continuous тай 
forwarding or traffic links. 
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CONS  CONSTAMP ON/OFF | Default: OFF. . 
Parameters: 
ON Connect status messages ARE time stamped. 


OrF Connect status messages are NOT time stamped. 
CONSTAMP activates time stamping of *** CONNECTED status messages. 


If CONSTAMP is ON and DAYTIME (the Controller's internal clock) is set, date and 


time information generated in the Controller is available for bulletin board programs 
or other host computer applications. 


Date and time must be set initially by the DAYTIME command before time stamping 
will occur. Por example, if CONSTAMP is ON and the date and time have been set 
in the Controller, a connect and disconnect sequence appears as follows: | 


cmd:eonnect СВОМ 


emd:10:55:23 CONNECTED te GELOW 
Cmi:disconnect 


cmd;10:55:29 ***DISCONNECTED:G6LOW 
The CONNECT and DISCONNECT commands сав be 
abbreviated as shown below.- 


emd:c GeLOW 


tmd:10:56:22 ***CONNECTED to G6LOW 
пні К 
emdi10:58;32 ***DISCONNECTED:GSLOW 


CONV | CONVERSE Immediate Command 


CONVERSE is an inmediate command that causes the Controller to change from the 
Command Mode to the Converse Mode. 


NOTE; Link connections are not affected. 

Опо the controller is in the Converse Mode, ail characters 
typed from the keyboard or sent from a disk file are pro- 
cessed and transmitted by your radio. 


NOTE: To return the Controller to the Command Mode from the Converse Mode, type 
the Command Mode entry character (defauitis cCTRL-C» — ^ 


СРВ CPACTIME ON/OFF Default: OFF ` 


Parameters: 
m ON - Packet transmit timer IS used in the Converse Mode, | 
OFF Packet transmit timer 15 NOT used in the Converse Mode. 
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CPACTIME activates automatic, periodic transmission of packets while the Controller 
is in the Converse Mode. 


CPACTIME may be used for several types of computer communications such as 
bulletin board ot host computer operation when you do not want the fuil Transparent 
Mode features. 


NOTES: 


1. When CPACTIME is ON, characters аге packetized and transmitted 
periodically like they are in the Transparent Mode, Locai keyboard editing 
and display features of the Converse Mode are available; software flow 
Control can be used. 


2. Refer to the PACTIME command, (which controls the rate and mode of 
packet assembly) for a discussion of how periodic packetizing works. 


3. Set ACRPACK OFF in this mode. When ACRPACK 1з ON, the send-packet 
character із inserted іп the data being packetized even though it was not 
typed. 


4. To include «CR» characters in transmitted packets, set SENDPAC to a 
character pot normally used (e.g., <CTRL-P>); the Controller then treats 
а «CR» as an ordinary character. 


5. Set CPACTIME ON for a mode of operation similar to full break-in CW. 


Setting CPACTIME ON transmits your text soon after you type it, in short bursts of 
a few characters. The other station may break in at will. Some operators find it easier 
to chat in this mode; long delays are eliminated while long packets are being typed. 


CR ON/OFF Default: ON 
Parameters: 


ON The send-packet character (normally <CR>}18 appended to all packets 
that are sent in the Converse Mode.. 


OFF The send-packet character IS NOT appended to packets. 


When CR is set to ON, all packets that are sent in the Converse Mode will include, as the 

last character of the packet, the send-packet character, This character causes the packet 

tobe sent. IF CR is setto OFF, the send-packet character is interpreted only as а command 

to the TNC, and is not included in the packet. In addition, it will not be echoed to the 
inal | 


Set CR ON and SENDPAC to $0D for a natural conversation mode. Each line is sent 
whenever you enter а «CR», and arrives at the other station with a «CR» at the end of 
the line. 


NOTE: if the other station reports overprinting of lines. on his display, you can either set 
LFRADD to ON or the other station can set AUTOLF to ON. ^ 
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CS CSTATUS Immediate Command 


CSTATUS is an immediate command that is used during multiple connections. When 
you type CSTATUS, your monitor displays: 


The number of each logical channel. 

The link state of all ten logical channels. 

The current input/output channel - the one you are using. 

Whether each channel connection is "permanent." (Refer to CONPERM.) 


Depending upon youruseof multiple connections and the USERS command, CSTATUS 


will display the following: 

NOT CONNECTED TO ANY STATION CONNECTED TO ONLY 1 STATION 

adig cmd: Cs 

А sigam - 10 Link emite is: DISCONNECTEO А stoam - IO Link state it: CONNECTED to WKIAAA 
Виват - = Link state i: DISCONNECTED В stream Link stata is: DISCONNECTED 
C stream- Link state is: CHSCONNEGTEO Cstraam- Link stale is: DISCONNECTED 
Ostream- Link state k: DISCONNECTED 0 stream - Link state is: DISCONNECTED 
E steam - Unk state ls: DISCONNECTED Estraan- ій state ie: DISCONNECTED 
Faream - Unk state le: DISCONNECTED Fatream - Link state is: DISCONNECTED 
Gatraam- Link state к DISCONNECTED Gstream- Link state is: DISCONNECTED 
H eam - Link etate ie; DISCONNECTED Н stream - Link state із: DISCONNECTED 
Ізгешті - — Link etate is: DISCONNECTED stream - Link state is: DISCONNECTED 

d aream - к slate iz; (HSCONNECTED Jstream - (ок врме is: DISCONNECTED 
Kstean- Link state ic: OISCONNECTED Қ stream - Link state Is: DISCONNECTED 


If you are connected to several stations, the CSTATUS command shows your connect 
status as follows: 


CONNECTED TO SEVERAL STATIONS 
cmd: cs 
А atraam - iO Link state is: CONNECTED to WXTAAA 


Bstmam - — Link state is; CONNECTED to WX2BBB Р 
С суваг - — Link state le: CONNECTED to WX3CCC 
D stream - Link stato ік: CONNECTED to WX4DDD 

E stoam - — Link atate is: CONNECT in prograss 

F swam - Link state 4: DISCONNECTED 

G team- Link etate is: DISCONNECTED 

Н stream - Link state is: CONNECTED io WXSEEE ма WXGFFF 
Isteam - Link зше: DISCONNECTED 

Jatream - — Link stato ic: DISCONNECTED 
Ksteam~ Link state k: DISCONNECTED 

This sample display shows that: 


CHANNEL 0 has the input and output channels — you are using it! 
CHANNEL 1 is connected to WX2BBB "permanently." 


All other channels’ states are shown as they might appear with 
multiple connections. 
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CTEXT text Default: Empty 
Parameter: 
text Any combination of characters and spaces up loa maximum of 120 
characters. 


CTEXT is the "automatic answer" text you type into a special section in the Controller's 
memory. 


M CMSG is set to ON, the CTEXT message is sent as soon аз another station connects 
to your station. 


To type multiple-line CTEXT messages and include a carriage return («CR») 
character in your text, use the PASS character (<CTRL-¥> is the default value) im- 
mediately preceding the carriage return (refer to the PASS command). 


A typical CTEXT message might be: 


т noi avaliable right now «CTRL-V» «CR» 
Please leave your message, thet disconnect «CR» 


NOTE: If you entera text string longer than 120 characters, the following error message 
appears and the command is ignored: 


тко long 
ет: 
Use a percent sign (9), an ampersand (42), "№", "NO", "NONE", or "OFF" as the first 


characters in the CTEXT message to clear the previous message without having to type 
a RESET command. 


DAYTIME date & time Default: clock not set 
Parameters: 
datedetime Current DATE and TIME to set. 


DAYTIME sets the Controller's internal clock current date and time. The datefctime 
parameter is used in the Packet Mode by the commands CONSTAMP and MSTAMP 
to "time stamp" received and monitored 1 messages. 


Entries In the "heard" (displayed by MHEARD) are also time stamped if date&ctime has 
been set, The Controller time updates continuously, as long as power is applied. 


The clock ts not set when the Controller is first turned on, and the DAYTIME command 
will display the following error message: 


omd-day 
Folock nat wet 


NOTE: You must reset date and timeeach time you turn on the Controller. Otherwise Р 
„СОМ$ТАМР and MSTAMP will not "stamp" the time. 
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Н you type DAYTIME without a parameter, the Controller displays current date and 
time information. The format of the display is: 


dd-mm-yy hhzmrmesa 
emd:day 
DAYTIME 09-Mar-87 06:57:33 


The format for entering the dateéctime is: 


yymmddbtimm 
cmd:daytime 8703090659 


where: 
yy is the last two digits of the year. 

mm is the two-digit month code (01-12). 
dd is date (01-31). 

hh is the hour (00-23). 

mm is the minutes after the hour (00-59). 


Enter the numbers 0-9 with leading zeros; all codes must be exactly two digits. 
Delimiters such as «SPACE», "/","", and "7" can be used. The Controller will echo the 
new setüng to confirm a successful entry. 


Pay particular attention to the month when you set the date. The Controller does not 
check for the correct number of days in a month. 


DAYU  DAYUSA ON/OFF Default: ON 


Parameters: 

ON The date is displayed in a mm-dd-yy format. 

OFF The date is displayed in a dd-mm-yy format. 
The DAYUSA command allows you to determine the format of the TNC's date display. 
If DAYUSA is set to ON, the standard United States format is used. If DAYUSA is set to 
OFF, the standard European formatis used, The command affects the formatof the date 
display that is used in "time stamps". It also affects the display when you enter a 
DAYTIME command without paramemters, The format you use for entering the time 
with the DAYTIME command is not affected. 
If DAYUSA is set to ON, December 14, 1987 and 8:35:45 AM would be displayed as: 


cmd: DAYTIME 
12/14/87 8:35:45 


if DAYUSA is set to OFF, the same date and time would be displayed as: 


cmd: DAYTIME 
14/12/87 8:35:45 
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DEL DELETE ON/OFF Default: ОРГ 
Parameters: 
ON The «DELETE» ($7F1 key is used for editing your typing. 


OFF The <BACKSPACE> ($08) key is used for editing your typing. 
Use the DELETE command to select the key to use for deleting while editing. 
Type the selected DEL key to delete the last character from the input line. 


You cannot use the DEL key lo delete text before the beginning of a Hne, Use the PASS 
character to delete <CR> characters that have been typed inte the text. 


Тһе BKONDEL command controls how the Controller indicates deletion. 


To see a corrected display of the current line after deleting characters, type the 
redisplay-line character, whichis set by the REDISPLAY command. 


DIG DIGIPEAT ON/OFF Default: ON 
Parameters: 
ON The TNC will digipeat packets, if another station requests it 


OFF The TNC will not digipeat packets. 


When this paratneter is set to ON, any packet that is received with your TIC's call sign 
Gncluding any 5510) in the digipeat list of its address field will be retranstnitted. Each 
station that is included in the digipeat list relays the packet, in turn, and will mark the 
packet so that it will cot accidentally relay it twice (unless it is requested to do 50}. In 
addition, all stations will relay the packet in the correct order, Digipeating takes place 
concurrently with other TNC operations and does not interfere with normal operation. 
of & packet station. 


Many stations set DIGIPEAT to ON most of the time. You may wish to set it to OFF if you 
are not at home, or if your transmit/ receive relay makes enough noise to wake you up 


at night. 
THE HID command enables automatic retransmission of &dentification packets when 
your station acts aş a digipeater, 

р DISCONNECT Immediate Command 


DISCONNECT is an immediate command that initiates a disconnect request to the 
other station to which you are connected. 


If your disconnect command is successful, your monitor will display: 


а DISCONNECTELD:; (ca sign) 
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Other conunands can be entered while a disconnect is in progress. New connections 
are not allowed until the disconnect is completed. 


NOTES: 

1 Ifthe retry count is exceeded while you are waiting for the other station to 
acknowledge your disconnect command, your Controller automatically 
switches to the disconnected state. 

2. another disconnect command is entered while your Controller is trying to 
disconnect, the retry count is immediately set to the maximum number. 
In either case, your monitor displays: 


*** Дену count exceeded 
** DISCONNECTEFTE {call sign} 


Disconnect messages аге not displayed when your Controller is in. the Transparent 
Mode. 


DISP DISPLAY [class] Immediate Command 
Parameters: 


class Optional paratneter identifier, one of the following: 


(Alsync display asynchronous port parameters. 
(C)haracter | display special characters. 

уе 

ам display ID parameters. 

(Liink display link parameters. 

(Mioniter display monitor parameters. 

(Timing display timing parameters. 


DISPLAY is an immediate command. 


Ifyou type DISPLAY withouta class parameter, all control parameters and their current 


values are displayed. You can specify the optional parameter class to display subgroups 
of related parameters. To display an individual parameter, enter the parameter name 


without an option. 
DW DWAIT "n" | Default: 32 (320 msec.) 
Parameter: . 
"n" 0 to 250 specifies default wait time іп ten-millisecond intervals. 


DWAIT helps avoid collisions with digipeated packets. 
Unless the Controller is waiting to transmit digipeated packets, DWAIT forces it to 


pause after last receiving data on the channel for the duration of the DWAIT (Default. 
Wait) time, before it begins its transmitter key-up sequence. : 
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Wherever possible, the value of DWAIT should be agreed upon by all stations ina 
local area when digipeaters are used in the area. The best value will be determined by 
experimenting. 


DWAIT is a function of the key-up time (TXCELAY) of the digipeater stations and 
helps alleviate the drastic reduction of throughput that occurs on a channel when 
digipeated packets suffer collisions. 


DWAIT is necessary because digipeated packets are not retried by the digipeater, but 
are always reslarted by the originating station. When all stations specify a default wait 
time, and the right value of "n" is chosen, the digipeater captures the frequency every 
time it has data to send — digipeated packets are sent without this delay. 

Recommended settings of DW AIT jor different types of packet station operation are: 


Digipemmrs ü б 

Local ke: 160 16 (defaut) 

PBBSz, Hosts a2 

Filo transtera 480 48 
ECHO ON/OFF Default: ON 
Parameters: 


ON Characters received ftom the computer or terminal ARE echoed by the 
Controller. 


OFF Characters ARE NOT echoed. 


The ECHO command controls local echoing by the Controller when it is іп the 
Command or Canverse Mode. Local echoing is disabled in the Transparent Mode. 


Set ECHO ON if you do not see your typing appear on your display. 
Set ECHO OFF if you see each character you type doubled. 
ECHO is set correctly when you see the characters you type displayed correctly. 


ESCAPE ON/OFF Default: OFF 
Parameters: 

ON ‘The <ESCAPE> character ($1B) is output as "$" ($24). 

OFF The «ESCAPE» character is output as «ESCAPE» ($18). 
The ESCAPE command selects the character to be output when an «ESCAPE» character 
is to be sent to the terminal. The <ESCAPE> translation is disabled in Transparent 
Made. Б 
The ESCAPE character selection is provided because some computers and terminal 
emulators interpret the «ESCAPE» character as а special command prefix. Such 


terminals may alter their displays depending upon the characters following the <ES- 
CAPE». 
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Set ESCAPE ON if you have such a terminal to avoid unexpected text strings from 
other packeteers. ` 


Refer to the MFILTER command for information about character stripping (rather than 
character translation) in monitored packets. 


FLOW ON/OFF Default: ON 
Parameters: 
ON Type-in flow contol IS active. 


OFF Type-in flow control 15 NOT active. 

When FLOW is ON, type-in flow control is active. Any character typed on your 
keyboard causes the output from the Controller to the terminal to stop until any of the 
following conditions exist: 

A packet is forced (in the Converse Made). 

A line is completed (in the Command Mode). 

The packet length (See PACLEN) is exceeded. 

The terminal output buffer fills up. 


Canceling the current command or packet or typing the redisplay-line character also 
causes output to resurne, Type-in flow control is not used in the Transparent Mode. 


Setting FLOW ON prevents inbound or received data from interfering with your 
keyboard data entry. If you (and the person you are talking to) normally wait for a 
packet from the other end before starting to respond, you can set FLOW OFF. 

Some packet bulletin board programs (PBBS) may work best with FLOW set to OFF. 
Some computers with "software UARTS" may be unable to send and receive data at the 
same time. If you are using that type of computer, set FLOW to ON. 


FRACK"m" 000 | Default: 3 (3 sec.) 


Parameter: 
"n" 11015, specifying frame acknowledgment time-outin one-second intervals. 
FRACK is the FRame ACKnowledgment time in seconds that your Controller will wait 


for acknowledgment of the last-sent protocol frame before resending or "retrying" that 
frame. 
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After sending a packet requiring acknowledgment, the Controller waits for FRACK 
seconds timeout before incrementing the retry counter and sending the frame again. 
Ifthe packet address includes digipeat instructions, the time between retries із adjusted 
to: 


Retry interval = "n" x (2x m + 1) 
where m is the number of intermediate relay stations. 


When a packet is retried, а random wait time із added to any other wait times in use. 


Thisavpids ipckups in which two packet stations repeatedly send packets which collide 
with each other. 


FU FULLDUP ON/OFF Default: OFF 
Parameters: 

ON Full dupiex mode is ENABLED. 

OFF Full duplex mode is DISABLED. 
When full-duplex mode is disabled, the Controller makes use of the DCD (Data Carrier 
Detect) signal from itsmodem to avpid collisions; the Controller acknowledges multiple 
packets in a single transmission with a singte acknowledgment. 


When fuli-duplex mode is enabled, the Controller ignores the DCD signal and 
acknowledges packets individually. 


Full-duplex operationisuseful for full-duplex radio operation, such as through OSCAR 
10. It should not be used unless both your station and the other station can operate in 
full-duptex. 


You may also find full-duplex mode useful for some testing operations, such as analog- 
or digital-loopback tests. 
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HBAUD "n" Default: 1200 baud 
Parameter: 
"n" Values specifying the rate or signaling speed in bauds from the 
Controller to the radio. 


HBAUD sets the radio ("on-air") baud rate only in the packet operating mode, HBAUD 
has no relationship to your computer terminal program's baud rate. 


You must use the same radio data rate as the other station. NOTE: Always set HBAUD 
to 1200. The FNC will accept other numbers, but the TNC's modern port is not capable 
of using anything other than 1200 baud. 


Example: HBAUD 1200 


NOTE: Modern commercial and amateur terminology no longer always refer to the 
speeds or data rates in "WPM", The term "bauds" is now accepted for FSK and AFSK 
operations using mono-bit data. In these cases, the terms"bauds" and "bits-per-second” 
mean the same thing. Either term may be used. 


HEADERLN ON/OFF Default: OFF 
Parameters: 
ON The header for a monitored packet is printed on a. separate line from 


the packet text. 


OFF The header and packet text of monitored packets are printed on the 
same line. 


HEADERLN affects the display of monitored packets. When HEADERLN is OFF, the 
address information is shown on the same line as the packet text 


WXIAAA»WX2BBB: Go ahead and raneler the (Ца. 


When HEADERLN is ON, the address is shown, followed by a <CR><LF> that puts the 
packet text on a separate line: 


WEIAAAWXZBBB: 
Go ahead and {тапай the fija. 


If MRPT ot MSTAMP are ON, set HEADERLN ON; RE eee ay extend across 
your screen or page when these functions are active. 
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HEALLED ON/OFF Default: OFF 
Parameters: 
ON Automatically runs diagnostic tests on the microprocessor when you 


turn the unit on. If all checks are satisfactory, it alternately lights the 
CON and STA LEDs. 


OFF Does not run diagnostic tests and no LEDs will light. 
Allows you to make a quick check al the Controller's operation. If you set HEALLED to 


ON and the LEDs do not altemately flash, check for proper power supply or battery 
voltage and connections. If the LEDs do not flash, the software has failed. 


HID ON/OFF Default: OFF 
Parameter: 
ON Your Controller sends HDLC identification as a digipeater. 


OFF Your Controller does not send HDLC identification. 


The HID command activates or disables your Controller's automatic periodic 
transtnissian of identification packets when it is operating as a digipealer. This 
identification consists of an unsequenced l- Frame with your station identification 
(MYCALL) and MYALIAS in the data field. 


Set HID ON to force your Controller to send an ID packet every 9.5 minutes when it 
is being used as a digipeater. 


Set HID OFF to stop your Controiler from sending any ID packets. 


The HID identification packet is addressed to the "CQ" address set by the UNPROTO 
command, 


Your station identification is the call sign you have set with the MYCALL command, 
with "digipeater" appended. 


NOTE: You cannot change the 9.5-minute automatic interval timing. 


ID Immediate Command 


ID is an immediate command that sends a special identification packet. The ID 
command allows you to send a final identification packet when you are taking your 
statlonoff theair. Note that HID must beset to ON. ID forcesa final identification packet 
to be sent when a digipeater station is being taken off the air. The identification consists 
ofan unnumbered [-Frame, with its data field containing your MY ALIAS (if any) and 
your MYCALL station identification and the word "digipeater". 


- The ID identification packet is sent only if the digipeater has transmitted since the last 


automatic identification. 
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The ID identification packet is addressed to "ID." 


Your station identification is the call sign you have set with the MYCALL command, 
with your MY ALIAS, your main call sign and the word "digipeatet" appended. The 
following example is shown as seen with and without a MYALIAS, with MONITOR set 
to 6. 


W2XY2-9*-ID «Ub» W2XYZ-S"1D «АА» 
W2XY2Z digipeater BHIC, W2XYZ digipeater 


LCALLS all, none, yes/no calli cait2-.] Default: Empty 
Parameter: 


Call АП, none, YES list, NO list. The list can contain up to eight call signs, 
separated by comunas. 


LCALLS uses arguments to determine how your Controller monitors the packet 
channelsan displaysinformation — which stations' packets will bedisplayed and which 
stations’ packets will be masked or hidden. LCALLS is set to 'all" when you start your 
Controller for the First time. 


Type LCALLS to display the ALL/NONE/ YES list/NO list status of station call signs 
whose packets will or will not be displayed. You can usethe abbreviated command form 
or mnemonic: 


emd:lcalls 

LCALLS all 

cmd:ica 

LCALLS yes WX1A AA WX2BBB, WX3CCC,WX4DDD 


To stop any packets from being displayed, type LCALLS NONE. 


To display packets from one or more specific stations type LCALLS YES (followed by a 
list of call signs). Packets will be displayed only fromstaitons whose call signs are listed 
after YES. 


To hide or mask packets from one or more specific stations, type LCALLS NO (followed 
by a list of call signs). Packets from stations whose call signs are listed after NO will not 
be displayed. 


You can include optional SSIDs specified as "-n" after the call sign. IF LCALLS is set to 
"no N6ABC or "yes NGABC", any combination NGABC, N6ABC-1,.N6ABC-15 will be 
matched and processed. 


When LCALLSandBUDLIST contain different types of arguments, to avoid any possible 
cordlict, the arguments take the following priority: ' 


L ALL 

2. No list 

3. YES list 

4 NONE —— : » 


Clear LCALLS with "55", "е", or "OFF" as the argument. 
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LCOK ON/OFF Default: ON 
Parameters: 
ON Causes the TNC to send lowercase characters to the computer or 
terminal. 
OFF Causes the TNC to translate lowercase characters to uppercase. 


1f LCOK is set to OFF, lowercase characters are translated to uppercase before they are 
sent ta the terminal. Input characters and echoes are not translated. NOTE: Case trans- 
lation is disabled in the Transparent Mode. 


If your computer or terminal docs not accept lowercase characters, itmay react strangely 
when the ТЫС sends them to it. The LCOK command allows you to translate all lower 
case characters that are received in packets, as well as messages from the TNC, to upper 
газе. 


Since echoes of the characters you type аге not translated to uppercase, you can use this 
command {о паке your display easier to read when you converse in a connected mode. 
If you and the other station set LCOK to OFF, you can each type your own messages in 
lowercase, and the other station's incoming packets will be displayed in uppercase. This 
makes it easier ta distinguish between incoming and outgoing packets. 


LCSTREAM ON/OFF Default: ON 
Parameters: 


ON Causes the character that immediately follows the STREAMSWITCH 
character to be changed to uppercase, before it is acted upon. 


OFF Causes the character that immediately follows the STREAMSWITCH 
character to be acted upon normally. 


When LCSTREAM is set to ON, the character that immediately follaws the 
STREAMSWITCH characteris changed to uppercase before it isacted upon asa parame- 
ter to that command, Since you can specily the stream you desire with either an upper 
case ога lowercase letter, the LCSTREAM command simplifies management of multiple 
connections. 


When LCSTREAM is set to OFF, the case of the character that immediately follows the 
STREAMSWITCH character is important. NOTE: A lowercase letter will result in an 


errur message. 


LFADD ON/OFF 2 Default: OFF 


Parameters: 
ON A line feed «LE» character is added to outgoing packets following each 


"carriage return «CR» that is transmitted in the packet. : 


Orr No line feed character is added to outgoing packets. 
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LFADD is similar to AUTOLF, except the line feed characters are added to outgoing 
packets instead of to the display text This feature helps make your TNC compatible wilh 
other packet radio TNCs. 

Set LFADD to ON if the station you are communicating with reports that your packets 


are being overprinted. NOTE: This character insertion is disabled in the Transparent 
Mode. 


LFINGORE Default: OFF 
Parameters: 


ON Causes the Controller to ignore any line feed characters it receives from 
anather station. 


OFF Causes the Controller to print any line feed characters it receives. 


Set LFIGNORE to ON if you feel you are receiving too many line feeds from another 
station. NOTE: This command has no effect in the Transparent Mode. 


MALL ON/OFF Default: ON 
Parameters; 
ON Both connected and nonconnected packets are monitored. 


OFF Only nonconnected packets are monitored. 


The MALL command determines the class of monitored packets. When MALL is set ta 
OFF, only packets from unconnected stations determined by BUDLIST and LCALLS are 
displayed. This is the normal setting when you are communicating to a group of 
unconnected stations. > 


When MALL isset to ON, all eligible frames are displayed, including those that are sent 
between two other connected stationa. 


The MALL command is handy for diagnostic purposes or for general monitoring. 


MAXFRAME "n" Default: 2 
Parameters: | 
MN 1107 sipnifies a number of packet frames. 


MAXFRAME sets an upper limit on the unacknowledged packets your Controller 
permits on the radio linkatany one time. MAXFRAME also sets the maximum number 
of contiguous packets your-Controller will send during any given transmission. 
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If some butnotall of the outstanding packetsare acknowledged, a smaller number may 
be transmilted the next time, or new frames may be included in the retransmission 
во that the total number of unacknowledged packet frames does not exceed ^n." 


The "best" value of MAXFRAME depends upon your local channel conditions. In 
most cases of keyboard -to-keyboard direct or local operation (inks that do not require 
going through digipeaters), you can use the default value MAXPRAME 4. 


When the amount of packet traffic, the path in use, the digipeaters involved, or other 
variables not under your control make packet operation difficult (as shown by Lots 
of reiries!), you can actually improve your throughput by reducing MAXFRAME. 


If packet traffic is heavy or the path is poor, reduce MAXFRAME to 3 or 2. 


IE you are sharing the channel with several PBBSs and digipeaters, or when you are | 
working a PBBSs or other types of host computers, reduce MAXFRAME to 1. 


Jf the radio link is good, an optimal relationship exists between the parameters set by 
these commands, so that the maximum number of characters outstanding does not 
exceed the receive buffer space of the TNC receiving the data. 


MBOD ON/OFF Default: OFF 
Parameters: 
ON Turns the message (bulletint board on. 


OFF Turns the message (bulletin) board off. 
This Controller has built-in bulletin board capability. To use this feature, you must set 
MBOD to ON. Before you do this, however, make sure that you have entered an 
exclusive call sign in MYMCALL. 


NOTE: To use the bulletin board feature, you must enter a call sign into MYMCA LL. 


MCOM ON/OFF Default: OFF 


Parameters: 


ON Connected, disconnected, information, UA (Unnumbered Acknowl- 
edgment), and DM (busy signal) frames are monitored. 


OFF Only information frames are monitored. 


When MCOM is set to ON, both connected and disconnected frames are displayed, if 
MONITOR is also setto ON, Connected, disconnected, information, UA, and DM frames 
are indicated by «C», «D», «I», «UA», and «DM», respectively. Like other monitor 
commands, stations that are monitored are determined by BUDLIST and LCALLS. 


Set MCOM to OFF to display only ? frames (packets that contain user infürmatiom). 
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MC MCON ON/OFF Default: OFF 
Parameters: 
ON Monitors packets from ali other stations while your TNC is connected 


to another station. 
OFF Only monitors packets from the station you are connected to. 


Turn MCON ОМ to monitor other stations on the frequency while your TNC is 
connected to another station. 


MF MFILTER ni[,n2),n3[,n4)]] Default: $00 
Parameter: 
"n 010 $7F (0 to 127 decimal) specifies an ASCH character code. Up to four 
characters may be specified. 


Use MFILTER to select characters to be "filtered," or excluded from monitored packets. 
Parameters "n1", "n2", etc, are the ASCII codes for the characters you want to filter. You 
can enter up to four characters in either hex or decimal. 

L  Topreventa «CTRI-L-characlerfromclearitg your screen, set MFILTER 12. 


2  Toeliminate «CTRL-Z» characters, which some computers interpret as end- 


of-file markers, set MPILTER 26. 
3.  Toeliminate <CTRL-G> characters, which beep your computer or terminal, 
set MFILTER 7. 
MHC MHCLEAR immediate Command 


The MHCLEAR command clears the list of stations heard. You can use this command 
together with the MHEARD command to keep track of any stations heard over a 
particular period of time, such as an evening or a week. Be sure to clear the list of stations 
heard when you first begin to monitor packet activity. 


MH _ MHEARD | Immediate Command 


MHEARD is an immediate command that displays a list of stations heard since the last 
time the MHEARD buffer was cleared. 


Use the MHC command to clear the MHEARD buffer. 


The maximum number of heard stations that can be logged is 18. 1Ё more stations are 
heard, earlier entries are discarded. 


NOTES: -- 


1. Stations that are heard directly are marked with a * in the heard log. 
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2. Stations that have been repeated by a digipealer are not marked. 


3. Ifyouclearthelistof stations heard at the beginning of a session, you can use 
this command to keep track of the stations that are active during that period. 


4. Logging of stations heard is disabled when PASSALL is ON. 
When DAYTIME has been used to set the date and time, entries in the heard log are time- 


stamped. When DAYSTAMP is ON, the date is shown before the time. An actual sample 
of the MHEARD function with the clock set is shown below: 


DAYSTAMP ON DAYSTANP OFF 
emdanh cmd:mh 

Oü-Jukd8 21:42:27 WATAAA 21:42:27 WAIAAA 
05-Jui-Bg 21:42:24 WATBBB* 21:42:24. WATBBB* 
5-Іш-86 21:32:18. K2AAA-S 21:32:18. K2AAA-5 
Q5-Jul-56 21:27:57 W2ARG-4" 21:27:57 WZ2ABCA^ 
05-ші-86 21:26:41. Қ2АЛА-4 21:26:44 КААДА 
05-85 21:26:38 W2XYZ-9 21:26:28 W2XYZ-0 
Q5-hii-86 21:21:24. KA1CCC* 21:21:24 KAlCOC* 
Q5-lukas 21:21:22 W2X'TZ-4* 21:21:23 W2XYZ-4^ 
osuak 21:05:07 KATODO 214527 КЕМУ 


05-30-86 20:56:40 WATEEE 
05-40-86 1445-57 VIATXXYS1 
O5-Jui-85 14:45:53 КҮЗЕРЕ 
Blues 14:45:47 WeABC 
05-30-06 14:20:16 KHZWXY 
605-101-665 14:23:22 WD2BBB 
ФБЫ Б 14:23:08 WB2CCC 
054шна 1355-20. N2DDD- 
05-М/-46 13:50:28 WTHHH-1* 


MONITOR ON/OFF Default: ON 


Parameters: 
ON Packet activity із monitored. 
ОЕР Packet activity is not monitored. 


IFMONITOR is set to ON and the Controller is notin the Transparent Mode, packets not 
adressed to you are displayed. The addresses in the packet are displayed along with the 
data portion of the packet. For example: 


N2XYZ-W5ABC-3: | аға ready to Wanater the Ше. 


The call signs are separated by a “>” and the substation ID field (SSID) (s displayed if it 
isotherthanQ. The MALL, BUDLIST, and LCALLS commands determine which packets 
are tobe monitored. The MCON command controls the action of the monitor mode when 
the Controller is ina connected state. AJ] monitor functions ate disabled in the Transpar- 
ent Mode. 


_-  HEADERLN controls the format of the monitor display. If you wish to see Ihe station > 
addresses on a separate line from the text, set HEA DERLN ON; МЕРТ enables monitor- 
ing of the digipeater routing as well as source and destination addresses for cach packet. 
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MSTAMP included a time stamp with the addresses if you have set DAYTIME. 


MR МЕРТ ON/OFF Default: ON 
Parameters: 
ON Show digipeatersin the header; stations heard directly are marked with 
an asterisk, 
OFF Show packets only from originating and destination stations. 


МАРТ affects the way monitored packets are displayed. When МЕРТ is OFF, only 
packets from ihe originating station and the destination are displayed: 


W2XYZ-A" МТА «1;0,3>: 


In addition, while МЕРТ is OFF, the Controller will remove all indications of digipeater 
paths in connect requests, and all connect and disconnect stamps. 


When MRPTis ON, the call signs of all stations in theentire digipeat path are displayed. 
The call sign of the stations received directly are lagged with an asterisk (7); 


W2XY2Z-AMATABCSEWAAW-5eVERAVIA 10,3»; 


MS MSTAMP ON/OFF Default; CFF 
Parameters: 
ON Monitored frames ARE time stamped. 
OFF Monitored frames ARE NOT time stamped. 
The MSTAMP command activates or disables time stamping of monitored packets. 
When your Controller's internal software clock is set, date and time information is 
available for automatic logging of packet activity or other applications. 
When MSTAMP is OFF, the packet header display looks like this: 
W2XY ZA KA2ABC-1sAI2X 4422: 
When MSTAMP is ON and DAYSTAMP is OFF, the display looks like this: 
22:51:33. W2XYZ-A*SKA2ABC-1»A12X «|1,7»: 
When both MSTAMP and DAYSTAMP are ON, the display looks likè this: 
10-34-58 22:54:25 W2XYZ-A*&KAZABC-1»AIZX «12,2»: i 
Set the date and time with the DAYTIME command. 
бешп MSTAMP ON increases the length of the address display. 


Set HEADERLN ON to display this information. on a separate line. 
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MYALIAS callf-n] Default: none 
Parameters: 

call Alternate identity of your Controller. 

^a^ 010 15, an optional substation ID (SSID). 


MY ALIAS specifies an alternate call sign (іп addition to the call sign specified in 
MYCALL) foruseasadigipeater only, NOTE: The controller will not allow other stations 
to connect to your MYALLAS call sign. 


MYALIAS permits both normal HID identification and an alias alternate, repeater-only 
"call sign." 


Wide-coverage digipeateroperators in some areas change their call sign toa shorter and 
(usually) easier to remember identifier. 


Identifiers used include International Civil Aviation Organization (САО) airport IDs, 
sometimes combined with tclephone area codes. 


MYCALL callf-"n"1 Default: No call 


Parameters: 
call Your call sign. 
чи" Oto 15, indicating ап optional substation 10 (SSID), 


Use the MYCALL command to load yourcall sign into your Controller's RAM, Your call 
sign is inserted automatically in the FROM address field for all packets originated by 
your Controller. MYCALL is also used for identification packets (see HID and ID}. 


Your Controlier accepts connect request frames with your MYCALL inthe TO field and 
repeats frames with this call sign in the digipeat field. 


The AR-21 default call sign is present in your Controller's 
RAM when the system is manufactured. The ішіп! call 
must be changed for proper operation of the packet proto- 
col 


Twoor more stations cannotuse the same call sign (including SSID) on theair at the same 
fime. 


Use the SSID to distinguish between two stations with the same amateur са], 


The SSID will be zero (0) unless explicitly set to another value. К 
Although there is no standardization of 55105 at present, most packet operators use 
SSID 0 (zero) for manual or local keyboard operation of their main station, and an SSID 
of (-1) oy (-2} for a secondary station or dedicated digipeater under their responsibility. 


Localarea networksoperated or maintained by a packet groupor club may use the same 
call sign for several stations in their network, each node оғ unit being identified witha 
different SSID. à 
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MYM 


NÉ 


As packet networks grow and become more complex, with muitiport and gateway 
systems and frequency translation between bands, 55IDs become especially significant. 
For example look at the hypothetical case: 


WAIABCAK2ABA-S»WZXYZ-AMWAZXYZ-22 WIR EM 
145.07 145.07 221.11 221.11 145.07 


In this example, PBBS (Packet Bulletin Board System) W2ABC4 is linked to PBBS 
W2XYZA via three digipeaters, each having a distinctive 5510, 


NOTE: Your Controller will uot operate in the Packer Do аары 
Mode until you have inserted your own call sign in place of 
^AR-21" 
MYMCALL callf-n] Default: empty 
Parameters: 
call Exclusive call sign for your bulletin board. 
mn 0% 15, an optional substation ID (5510). 


NOTE: If you set both MYMCALL and MYCALL to the same call sign, MYMCALL 
has priority. 


NEWMODE ON/OFF Default: OFF 
Parameters: 


ON The Controller automatically returns to the Command Моде at 
disconnect. 


OFF The Controller does not return to the Command Mode at disconnect. 
NEWMODE determines how your Controller behaves when the link is broken. 


Your Controller always switches to a data transfer mode at the time of connection, 
unless NOMODE is ON. 


Set NEWMODE for the type of operation most suitable to your needs. 

If NEWMODE is OFF and the link is disconnected, your Controller remains in the 
Converse or Transparent Mode unless you have forced it to return to the Command 
Made. X 


When NEWMODE is ON and the link is disconnected, or if the connect attempt fails, 
your Controller returns to the Command Mode. = 


Bulletin Board or other host computer programs designed to operate with earlier TNC 
systems may require you to set NEWMODE to OFF. : 
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NOMODE ON/OFF Default: OFF 
Parameters: 
ON The Controller switches modes (Command, Converse, Transparent} 


only upon an explicit command. The NEWMODE function is ignored. 
OFF The Controiler changes modes according to NEWMODE. 
When NOMODE is ON, your Controller never switches fram the Converse or Transpar- 
ent Mode to the Command Made (or vice versa) by itself. Only specific commands 
(CONVERSE, TRANS, or <CTRL-C> typed by you can change the operating mode. 


When NOMODE is OFF, your Controller switches modes automatically according to the 
way NEWMODE is set. 


Some applications programs may require NOMODE to be ON. WA7MBL's PBBS 
Version 3-12 program is one such example. 


NUCR ON/OFF Default: OFF 
Parameters: 
ON <NULL> characters ARE sent to the terminal following «CR» 
Characters. 


OFF <NULL> characters ARE NOT sent to the terminal following 
«CR» characters. 


Some of the older electromechanical terminals (Teletype machines) and printer- 
terminals require some extra time for the printing head to do a line feed and return to 
the left margin. NUCR ON solves this problem by making your Controller send 
<NULL> characters{ASCII code $00) to yourcomputer or terminal. This introduces any 
necessary delay after any <CR> sent to the terminal. 


The NULLS command sets the number of individual <NULL> characters that are to be 
sent when NUCR is ON. 


NOTE: Set МИСК ON if your terminal or printer misses one or more characters after 
responding to a «CK», If this is the case, you will sometimes see overtyped lines. 


NULF ON/OFF Default: OFF 
Parameters: 
ON <NULL> characters are sent to the terminal following «LE» characters. 


OFF <NULL> characters are not sent to the terminal following <LF> charac- 
ters. 2 z 
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Some of the older electromechanical terminals (Teletype machines) and printer termi- 
nals require some extra time for the printing head ta do a line feed and return to the feft 
margin. МИСК ON solves this problem by making your Controller send <NULL> 
characters (ASClI code $00) to your computer or terminal. This introduces any necessary 
delay after any <LF> sent to the terminal. 


The NULLS command sets the number of individual <NULL> characters that are to be 
sent when NULF is ON. 


Set NULF ON if your terminal ог printer misses one or more characters at the beginning 
of a new line after responding to a «LE». 


NULL NULLS "n" Default: 0 (zero) 
Parameters: 
"n" 01030 specifies the number of <NULL> characters to be sent to your 
computer or terminal after «CR» or «LE» when МОСВ or NULF are set 
ON. 


NULLS specifies the number of <NULL> characters (ASCII code $00) to be sent to the 
terminal after a «CR» or <LF> is sent. 


NUCR and/or NULF must be set to indicate whether nulls are to be sent after «CR», 
«LF», or both. 


Devices requiring nulls after «CR» are typically hard-copy devices requiring time for 
carriage movement. Devices that require nulls after «LE» are typically CRTs that scroll 


slowly. 
The null characters are sent from your Controller to. your computer only in the 
Converse and Command Modes. 

P PACLEN "n" Default: 96 
Pararneter: 


"а" 0 to 255 specifies the maximum length of the data portion of a packet. 
0 Zero is equivalent to 256. 
PACLEN sets the maximum number of user data bytes to be carried in each packet's 
“information field.” “User data" means the characters you actually type at your 
keyboard (or send from a stored file}. 
Your Controller automatically transmits a packet when the number of characters you 
type (ог send from disk) for a packet equals "п." This value is used in both the Converse 
and Transparent Modes. 


Most keyboard-to-keyboard operators use the default value of 128 bytes for routine 
VHF/UHF packet services. © 
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Experiment with different values for MAXFRAME and PACLEN to find the combina- 
tion best suited io your operating conditions, especially if you atc transferring files. 


‘The lower the value of PACLEN, the greater the probability of getting packets though 
the link without "hits" or retries, 


Increase PACLEN to 256 if you are transferring files to a nearby station over a high 
quality path. 


Reduce PACLEN to 44, or even 32, when you are working "difficult" or maginal radio 
paths. 


Y the radio link is good, an optimal relationship will exist between the parameters set 
by these commands, Set PACLEN so that the maximum number of characters 
outstanding does not exceed the receive buffer space of the TNC receiving the data. 


NOTE: It is not necessary that two TNCs be set to the same PACLEN value to exchange 
data; some TNCs, however, may not be compatible when frames contain more than 128 
data characters. 


PACTIME EVERY/AFTER "n" Default: AFTER 10 (1000 msec.) 
Parameters: 
"n" 0 to 250 specifies 100-millisecond intervals. 


EVERY Packet timeout occurs every "n" times 100 milliseconds. 


AFTER Packet timeout occurs when "n" times 100 milliseconds elapsewith- 
out input from the computer or terminal. 


A PACTIME parameter is always used in the Transparent Mode. PACTIME is also used 
in the Converse Mode if CPACTIME is ON. 


When EVERY is specified, the characters you type or send from disk are packetized and 
queued for transmission every "n" times 100 milliseconds. 


When AFTER is specified, the characters you type or send from disk are packetized 
when input from the terminal stops for "n" times 100 milliseconds. 


A zero-length packet will never be produced. The mer is not started until the first 
character or byte is entered. 


A value of D (zero) for "n" is allowed; zero means packets аге sent with no wait time. 


PARITY "n" Defauit: 3 (even) 
Parametet: 
"p" - 0 to 3 selects a parity option from the table below. 


PARITY sets the Controller's data parity for terminal or computer dala transfer 
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according to the following table: 


Q = no parity 
1 = odd parity 
2= no parity 
3 = even parity 


The parity bit, if present, is stripped automatically on input, and is not checked in the 
Command and Converse Modes. 


In the Transparent Mode all eight bits (including parity) are transmitted in packets. 
When "по parity" із set and AWLEN is 7, the eighth bit is set to 0 (zero). 


PAS PASS "n" Default: $16 <CTRL-V> 
Parameter. 
"pn" Oto $7F (0 to 127 decimal) specifies an ASCH character code. 


PASS selects the ASCH character used for the "pass" input editing command. 


The parameter "n"is the numeric ASCH code for the character you will use to signal that 
the character immediately following it is to be included іп а packet or text string. 


NOTE: You can enter the code in either hex or decimal. 


Use the PASS character (default is <CTRL-V>} to send characters that usually have 
special functions. 


А common use for the pass character is to allow <CR> tobe included in the BTEXT and 
CTEXT messages so that the transmitted information appears on several short lines 
rather than a single longer line. 

Use the PASS character to insert <CRs> at the end of a short line: 


BT NoticeCTRL-¥><CTRL-M> 
Meeting at the Firchouse tonight <CTRL-V><CTRL-M> 
at 8:00 РМ. АШ welcome! «CR» 
The other station's monitor shows: ` 
Notice: 
Meeting at the Firehouse tonight 
at 600 PM. АШ welcomet 
Without the PASS character, the message would probably look tike this: 


Notice: Meeting at the Firehoore tonight 
at OO PM. АП welcome! 


- [n like manner, you can include «CR» in text when you are іп the Converse Mode 
to send multi-line packets. (The default send-packet character is <CR>.) > 
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PASSA PASSALL ON/OFF Default: OFF 
Parameters: 
ON Your Controller will accept packets with Invalid СЕС» (Cyclic Redun- 
dancy Checks). 


PE 


OFF Your Controller will only accept packets with valid CRCs. 


PASSALL permits the Controller бо display packets received with invalid CRC fields; 
the error-detecting mechanism is turned off. 


Packets are accepted for display despite CRC errors if they consist of an even multiple 
of eight bits and are up to 330 bytes. The Controller attempts to decode the address field 
and displays the call sign(s} in the standard monitor format, followed by the text of the 


PASSALL is normally turned off; therefore, the protocol ensures that received packet 
data js error-free by rejecting packets with invalid CRC fields. 


PASSALL (sometimes called "Garbage Mode") may be useful for testing а marginal RF 
link or during operation under otber unusual conditions or circumstances. 


When you set PASSALL ON while monitoring a moderately noisy channel, "packets" 
are displayed periodically because there is no basis for distinguishing between actual 
packets and random noise. 


NOTE: When PASSALL is ON, logging af stations heard (for display by MHEARD) 
is disabled; the call signs detected may be incorrect. 


PERSIST "п" Default: 127 
Perameters: 
"a" Ü to 255 specifies the threshold value for a random-number attempt to 
transmit. 
"t Signifies а 1/256th chance of transmitting every SLOTTIME, 


"256" Causes the Controller ta transmit right away without delay. 


The PERSIST command works with the SLOTTIME command to achieve true p- 
persistent CMSA (Cartier-Sense Multiple Access) in the KISS TNC mode and in AX.25 
operation. No real advantage, however, is obtained in AX.25 operation unless the other 
stations on the channel are also using PERSIST and SLOTTIME. 


When the host (your computer) has queued data for transmission, the Controller 
monitors the DCD (Data Carrier Detect) signal from its internal modem. The Controller 
waits indefinately for DCD to ро inactive. 


When the Channel is clear, the Controller generates a random number between and 
255. If this number is less than or equal ta "P", the Controller keys the radio's PTT line, 
waits 01 x TXDELAY seconds, and transmits all frames in queue. The Controiler then 
unkeys the PTF line and returns to the idle state. 
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If the random number is greater than "Р", the Controller waits 01 x SLOTTIME seconds 
and repeats the procedure. If the DCD signal has gone active during this wait time, the 
Controller again waits far DCD to clear before it continues. 


The Controller waits ап exponentially-distributed random interval, after it senses that 
the channel is clear, before it tries to transmit, When PERSIST and SLOTTIME are 
carefully set, several stations sending traffic are much less likely to collide with each 
other when they simultaneously detect that the channel is clear. 


NOTE: Р = 255 directs the Controller to transmit as son as possible, regardless of the 


random number. 
РР PPERSIST ON/OFF Default: OFF 
Parameters: 
ON The Controller uses PERSIST and SLOTTIME parameters when it exe- 


cutes p-persistent CMSA (Carrier-Sense multiple Access). 
OFF The Controller uses DWAIT for TAPR-type 1 persistent CMSA. 
When PPERSIST із set to ON, the Controller uses the PERSIST and SLOTTIME pararme- 
ters for p-persistent CMSA instead of normal TAPR-type DWAIT procedure to achieve 


CMSA operation. PPERSIST may be used in both KISS TNC and normal АХ25 
operation. 


RECO RECONNECT calli (VIA call2[,calI3...,cali9] Immediate Command 


Parameters: 
сані This is the сай sign of the station you are trying to reconnect to. 


calitz Optional call sign(s) of stalionis} you are attempting to digipeat 
through. You can use up to eight digipeat stations. 


The RECONNECT tommand allows you to change the path you are using to commu- 
nicale with another station. NOTE: This command works only when you are already 
connected to the station you are attempting (о reconnect to. 


When you use this command, any frames that may be in process between your station 
and the station you are reconnecting to may be lost. 


Refer to the CONNECT command for more information about the parameter list. 


RED REDISPLA "n" Default: $12 «CTRL-R» 
Parameter: 
"n" D to $7F (0 to 127 decimal) specifies an-ASCII character code. 


REDISPLA changes the cedisplay-line input editing character. 
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Parameter "n" is the numeric ASCII code for the character you will use when you want 
to redisplay the current input line. 


NOTE: You can enter the code in either hex or decimal. 


Type the REDISPLA character to redisplay a line you have just typed. The following 

things will happen: 

1. Typein flow control is temporarity turned off (if it had been active). Any 
incoming packets that are pending are displayed. 


2. A«xBACKSLASH» is appended to the line you just typed and the line is shown 
below it. Only the final form of the line is shown if you have deleted or changed 
any characters. 


3. You can now continue typing where you left off. 


Use the redisplay-line character to see a "clean" copy of your input if you are using a 
printing terminal and you have deleted characters. 


if BKONDEL is set OFF, deletions are designated with <BACKSLASH> characters, 
rather than by trying to correct the input line display. The redisplayed line is the 
corrected text. 

Use the REDISPLA character if a packet is received while you are typing a message 


in Converse Mode. ‘You can see the incoming message before you send your packet 
without canceling your input. 


RESET Immediate Command 


RESET is an immediate command that resets all parameters to the Controller's PROM 
default settings and reinitializes the Controller. 


WARNING: All parameter customizing and meanitor lists are lost. 


To reinitialize the Controller using the parameter values in bbRAM, turn the Controller 
OFF then ON, or use the RESTART command. 


RESPTIME "n" . Default: 5 (500 msec.) 
Parameter: 
be Q to 250 specifies 100-millisecond intervals. x 


RESPTIME adds a minimum delay before your Controller sends acknowledgment 
packets. This delay may run concurrently with the default wait time set by DWAIT 
and any random wait in effect. 


Use RESPTIME delay to increase throughput during operations such as file transfer 
when the sending TNC usually sends the maximum number of full-length packets. 


72 - AR21 operating manual 


Page 4-44 


RE 


Occasionally, the sending TNC may not have a packet ready in time to prevent 
transmission from being stopped temporarily, with the result that the acknowledg- 
ment of earlier packets collides with the final packet of the series. 


These collisions can be avoided if the receiving TNC sets RESPTIME to 10. 


RETRY "n" Default: 10 
Parameter: 


"n" Oto 15 specifies the maximum number of packet retries. 


The AX.25 protocol uses rutries — retransmission of frames that have not been 
acknowledged. Frames are retransmitted "n" times before the link is disconnected. 


The time between retries is specified by the command FRACK. А value of 0 for "n" 
specifies an infinite number of retries. Also refer to the FRACK command. 


RXBLOCK ON/OFF Default: OFF 
Parameters: 
ON Directs the Controller to place a $FF mark in front of received packets 


before they are printed on your terminal. 
OFF Does not place a $FF mark in front of received packets. 
The $FF mark makes it easier to identify incoming packets. 


When EXBLOCK is ON, your Controller automatically places a $FF mark in front of all 
incoming packets. The order of identity is: 


$FF, LH, LL, PID, DATA UNIT 
where: 
$FF is the header identify block (1 byte) 
LH is the block length high byte (1 byte, high 4 bit, 111 fixed) 
LL is the block length low byte (1 byte) 
PID is the protocol indent of the control field of the received packet 


DATA UNIT is the contents of the received packet 
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SCREENLN "n" Default: 0 


Parameter: 


тзн 


n 9 to 255 specifies the screen or platen width, in characters, of the 


terminal. 


The SCREENLN command allows you to properly format your terminal's output. A 
carriage return, line feed (<CR><LF>) sequence is sent to the terminal at the end of aline 
in the Command and Converse modes after n characters have beeni printed. An n value 
of zero inhibits this function. 


NOTE: If your computer automatically tormats output lines, set SCREENLN ta 0 to 
avoid a conflict between the two line formats. 


SENDPAC"n" Default: $0D <CTRL-M> 
Parameter: 
"д" D to $7F {0 to 127 decimal} specifies ап ASCII character code. 


Use the SENDPAC command to select the character used to force a packet іс be sent 
in the Converse Mode. The parameter "n'is the numeric ASCII code for the character 
you want to use to force your input to be packetized and queued for transmission. You 
can enter the code in either hexadecimal or decimal numbers. 


Use defaut SENDPAC value $0D for ordinary conversation with CR ON to send packets 
at natural intervals with <CRs> included in the packet. І 


When you are setting CPACTIME ON, set SENDPAC to some value not ordinarily 


used (say, <CTRL-A>), with CR OFF). Thissetting forces packets ta be sent without 
extra «CR» characters being sent in the text. 
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SL SLOTTIME "n" Default: 1 (10 msec.) 


Parameter: 


"n. 


О ю 250 specifies the time interval during which the Controller waits 
between generating random numbers (о see if it can transmit. 


The SLOTTIME command works with the PERSIST command to achieve true p- 
persistent СОМА (Carrier-Sense Multiple Access} in KISS TNC and norma! АХ,25 
operation. Npreal advantage, however, is obtained during AX.25 operation unless other 
stations on the channel also tise PERSIST and SLOTTIME, 


STA START "n" Default: $11 <CTRL-Q> 
Parameter: 
"п" 0 to $7F Яна 127 decimal) specifies an ASCII character cete. 


Use the START comunand to choose the User Start character you want to use to restart 
output from the Controller to the terminal after you have halted it by typing the User 
Stop character. 
NOTES: 

1.. The User Stop character ia set by the STOP command. 

2. You can enter the value in either hex or decimal. 


Jf the User Start and User Stop characters are set to $00, software flow control ta the 
Controller isdisabled; the Controller will oniy respond to hardware flow control (CTS). 


I the same character із used for both the User Start and User Stop. characters, the 
Controller alternately starts and stops transmission on receipt of the character 


('ioggies"). 
STO STOP "п" Default: $13 <CTRL-S> 
Parameter: 
"п" Ü to $7F {0 te 127 decimal) specifies ап ASCI character code. 


Use the STOP command to select the User Stop character you want to use to stop output 
from the Controfler to the terminal. Type this character to halt the Controffer's output 
to your monitor so that you can read the received text before it serells off your screen 
display. 
NOTES: 
1. Gutput is restarted with the User Start character. 
- 3 The User Start character is set by Ihe START command. 


3. You can enter the value in either hex or decimal. 
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If the User Start and User Stop characters are set to $00, software flow control to the 
Controller is disabled; it will only respond to hardware flow control (CTS). 


If the same character is used for both the User Start and User Stop characters, the 
Controller alternately starts and stops transmission upon receipt of the character 
("toggles"). 


STREAMCA ON/OFF Default: OFF 
Parameters: 
ON Call sign of the other station IS displayed in multiple connection 
operation. 


OFF  Caltsign of the other station IS NOT displayed. 


STREAMCA displays the call sign of the "connected-to" station after the channel iden- 
tifier. 


SetSTREAMCA ON if you intend to operate multiple connections (as opposed to having 
your 'host" computer operate multiple connections), 


STREAMCA is especially useful when you are operating with multiple connections. 
Using STREAMCA is similar to using MRPT to show digipeat paths when you are 
monitoring the channel. 


EXAMPLES: 


1. When STREAMCA is OFF, the monitored activity looks like this: 


ХЫ һине 

нію ted how goes H? 

ri "^CONHECTED TO WATXYZ 
rt muat be a dz record. ge уне 
3H unreal ted! faz no digie! 
11 big band opening..ge 


2. When STREAMCA is ON, the same activity looks like the following. The addi- 
tional information shown as a result of setting STREAMCA OW is underlined. 


halo Wd how goss It? 
TUMATXYZA "CONNECTED to WA7XYZ 
z must be а бу record, ge Гуе 
31 unveel led! йЙ-ал no dila! 
TIAVATAYZ big band opening...ge 


With STREAMCA ON, "217 becomes ":1:«call signa" 


NOTE: To switch channels during your multiconnect conversations, type STREAMSW 
Characters *:0" and "Л" without a °:" after them. 
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STREAMD STREAMDB ON/OFF Default; OFF - 
Parameters: 
ON Received STREAMSW characters appear twice (doubled). 


OFF Received STREAMSW characters appear once (not doubled). 
STREAMDE displays received STREAMSW characters as doubled characters. 
In the following example, STREAMDE із ОМ and STREAMSW is set to "|": 
| thia Ja a teat 
The sending station actually transmitted: 
[this ік а at. 
The same frame received with STREAMDB OFF would be displayed as: 
[this Is a teat 
NOTE: Set STREAMDB OIN when you operate with multiple connections so you can tell 
the difference between STREAMSW characters received from other stations and 
STREAMSW characters generated by your Controller. 


NOTE: STREAMSW characters must not be one of the channel numbers (A through J) 
for this command to function properly. 


STR STREAMSW "p" Default: $7C (1) 
Parameter: 
um Oto $FF (0 to 255 decimal) specifies an ASCII character code. 


STREAMSW selects the characters used by both the Controller and the user to show that 
à new connection channel is being addressed. 


The character can be PASSed in the Converse Mode. This character is always ignored as 
a user-initiated channel switch in the Transparent Mode; it just flows through as data. 
NOTES: 


1.  Youcannotchange the outgoing channel while the Controlleris active or "on- 
line" in the Transparent Mode. 


2. To switch channels, ESCAPE to the Command Mode. Then enter the Con- 
verse Mode to use the STREAMSW command. 


3$. If you use your Controller as the TNC for а PBBS (Packet Bulletin Board 

System), change the STREAMSW character to $00 to avoid possible conflict 

or problems with characters thal are frequently found in packet network 
.maps. 5 
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Refer to STREAMCA ior further use of STREAMSW. 


TRACE ON/OFF Default: OFF 
Parameters: 
ON Trace function is activated 


OFF Trace function is disabled. 


The TRACE command activates the AX.25 protocol display. lf TRACE is ON, ali 
received frames are displayed in their entirety, including all header information. 


NOTE: Be careful when you use the mnemonic — do not use "TRA"! TRA causes the 
Controller to change to the Transparent Mode! 


The TRACE display is shown as it appears on an 80-column display. The following 
monitored frame is a sample: 


WYŻ > TESTER «Ub: 


This la p teet massage packet, 
Byta Hex ЭШ ASCH ASCH 
бой: ABBAAGAS BAA4COAE Ó494AAAO 400T03F0 TEGTEROWZXYZ Он "а... 
QrO: 54846973 2085097220 61207465 T374206D *34945.0.:29:.0 Thía ls a insi m 
020; 65737361 67652070 41008865 TA2EOD 299032 E0452... virage packet 


The byte column shows the offset into the packet of the beginning byte of the line. 
The hex display column shows the next 16 bytes of the packet, exactly as received, in 
standard hex format. The shifted ASCII column decodes the high-order seven bits af 
each byte as an ASCI character cade. 


The ASCII column decodes the low-order seven bits of each byteas an ASCII character 
code. 


In a standard AX.25 packet: І 
1. The call sign address field is displayed correctly in the ASCII column. 
2.  Altext message is displayed correctly in the ASCII column. 


à.  Nonprinting characters and control characters are displayed in both 
ASCII fields as a period (7.7), х 


Youcan examine the hex display field to see the contents of the SSID byte and the control 
bytes used by the protocol. Е 
TRANS Immediate Command 


TRANS is an immediate command that switches the Controtler from the Command 
Mode to the Transparent Mode. The current state of the radio link is not affected. 
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The Transparent Mode is primarily useful for computer communications. In the 
Transparent Mode, "hurnan interface" features such as input editing, echoing ofinput ' 
characters, and type-in flow control are disabled, 


Use the Transparent Mode when you need to transfer binary or other nontext files. 


TRF TRFLOW ON/OFF Default: OFF 
Parameters: 
ON Software flow control for the computer or terminal can be activated in 
the Transparent Mode. 


OFF Software flow control for the computer or terminal is disabled in the 
Transparent Mode. 


If TRFLOW is ON, the type of flow control used in the Transparent Mode is determines 
by the way START and STOP are set. 


If TRFLOW is OFF, only "hardware" flow control (CTS, RTS) is available to the 
computer and all characters received by the Controller are transmitted as data. 


І START and STOP are set to $00, the User Stop and User Start characters are 
disabled; hardware flow control must be used by the computer. 


If TRFLOW is ON, and START and STOP are set to values other than zero, and software 
flow control is enabled for the user's computer or terminal. The Controller responds 
to the User Start and User Stop characters (set by START and STOP) while remaining 
transparent to all other characters from the terminal 


Unless TXFLOW is alsa ON, only hard ware flow control is available to the Controller 
to control output from the terminal. 


TRI TRIES "п" Default: 0 
Parameter: 
"n" Oto 15 specifies the current RETRY level on the selected input channel. 


TRIES retrieves (or forces} the count of "tries" on the data channel presently selected. 


if you type TRIES without an argument, the Controller returns the current number 
of tries if an outstanding unacknowledged frame exists. If no outstanding unacknow- 
ledged frame exists, the Controller returns the number of tries required to getan ACK 
for the previous frame. 


If RETRY isset to zero (0), the TRIES command always returns zero (0). 
Use TRIES for gathering statistics оп а given path or channel. TRIES is especially useful 


forcomputer-operated statins Gud rdc me euren stations) using 
less-thar-optimal, noisy paths. — à 
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Using TRIES under these conditions automatically optimizes the PACLEN and 
MAXFRAME parameters. 


If you type TRIES with an argument, the "tries" counter is forced to the entered value. 
Using this command to force a new count of tries is not recommended. 


TXDELAY "n" Default: 30 (300 msec.) 
Parameter: 
"а" 0 to 120 specifies ten-millisecond intervals. 


The TXDELAY command tells your Controller how longto wait before sending packet 
frame data after keying your transmitter's PTT line. 


All transmitters need some amount of start-up time to puta sign2] оп theair; some need 
more, some need less, 


Some general rules apply to these radios: 


1 Crystal-controfied radios with diode antenna-switching do not need much 
time. 

2. Synthesized radios need time for their phase-lock-foops (PLLs) to lock 
up. 

3. Radios with mechanical transmit/ receive relays need time for the physical 
movement of the relays. 


4.  Externalampliliers that use RF-driven relay switching usually require you to 
increase TXDELAY to allow for the additional delays. 


Experiment to determine the best TXDELAY value for a specific radio. 


TXDELAY can also compensate for certain characteristics of the radio used by the 
station which you ате communicating with. 


1 the other station's radio has slow AGC recovery or squelch release times when itis 
switching from transmit to receive, increasing your TXDELAY may reduce retries and 
improve throughput by retarding the start of your data until the other receiver has 
reached full sensitivity. 


TXFLOW ON/OFF Defauit: OFF 
Parameters: 
ON Software flow control for the Controller can be activated in the Trans- 
parent Mode, 


OFF Software flow control for the Controller is disabled in the Transparent 
Mode. 
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When TXFLOW is ON, the setting of TXFLOW determines the type of flow control used 
in the Transparent Mode. 


When TXFLOW is OFF, the Controller uses only hardware flow control; all data sent to 
the terminal remains fully transparent. 


When TXFLOW and XFLOW are both ON, the Controller uses the Start and Stop 
characters (set by XON and XOFF) to control the input from the terminal. 


Unless TRFLOW is also ON, only hardware flow control is available to the computer or 
terminal to control output from the Controller. 


If the Controller Start and Stop characters are set to $00, hardware flow control will 
always be selected regardless of the setting of TXFLOW. 


U UNPROTO calli [VIA call2[,call3...,cail9]] Default: CQ 
Parameters: 
сап Call sign to be placed in the TO address field. 
call2-9 — Optional digipeater call list, up to eight calls. 


UNPROTO sets the digipeat and destination address fields of packets sent in the 
unconnected (unprotocol) mode. 


Unconnected packets are sent аз unsequenced I-frames with the destination and 
digipeat fields taken from "call" through "call" options. When a destination is not 
specified, unconnected packets are sent to "CQ". 


You can monitor unconnected packets sent from other packet stations by setting 
MONITOR to a value greater than "1" and setting MFROM to ALL. 


You can also use the digipeater list for beacon packets. 
To send your beacon message through one ot tore digipeaters, type: 
UNPROTO BEACON VIA WXIAAA,WX2BBBE,WX3CCC 
Your beacon is routed to and repeated by each of the digipeaters in the order listed. 


Some PBBSs and other types of host computer systems may use this form of UNFROTO 
addressing to disseminate their traffic or maillists over the channel to a wider audience. 


To address а PBBS mail list through one or more digipeaters, type: 
UNPROTO MAIL VLA WX1AAA,VOOBBB,WX3CCC 

The resulting "unproto" beacon may look like this: 
М/2ХҮ2-4> WXIAAA-WXZBBB-WXSCCCSMAIL: 


QTC (Іні of calt «Қапа with mali wating in we PEGS} 
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US USERS "n" Default: 1 
Parameter: 
"n" 9 to 10 specifies the number of active simultaneous connections that 
сап be established with your Controller. 
USERS only affects the way that incoming connect requests are handled. It does not 
affect the number of connections you initiate with your Controller. For example: 
USERS 0 Allows incoming connections on any free logical channel. 
USERS 1 Allows incoming connections on logical channel 0 only. 
USERS2 Allows incoming connections on logical channels О and 1. 
USERS 3 Allows incoming connections on logical channels 0, ] and 2, and 
во оп, through USERS 10. 
X XFLOW ON/OFF Default: ON 
Parameters: 
ON ХОМ/ХОЕЕ (software? flow control is activated. 
OFF XON/XOFF flow control is disabled and hardware How control is 
enabled. 
When XFLOW is ON, software flow control isin effect; itis assumed that the computer 
or terminal will respond to the Controller's Start and Stop characters defined by the 
XON and XOFF commands. 
When XFLOW is OFF, the Controlier sends hardware flow control commands via the 
RT tine. 
For full hardware control in both directions, set START, STOP, XON, and XOFF all to 
$00. 
XM XMITOK ON/OFF Default: ON 
Parameters: 


ON Transmit functions (PTT line) are active. 

OFF Transmit functions (PTT line} are disabled. 
When XMITOK is OFF, the FIT line to your transmitter is disabled; the transrnit 
function is inhibited. All other Controller functions remain the same. Your Controller 
generates and sends packets as requested, but does not key the radio's PTT line. 


Use the XMITOK command atany time toensurethat your Controtler does not transmit. 
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xO 


XON 


Set XMITOK OFF if you are absent and wish to leave your Controller on as a channel 
activity monitor. 


Set XMITOK OFF for testing in loopback or direct wire connections when PTT operation 
is not required. 


XOFF "n" Default: $13 <CTRL-S> 
Parameters: 9 
"n" 0 to $7F (0 to 127 decimal) specifies an ASCII character code. 


Use XOFF to select the Stop character to be used to stop input from the computer or 
terminal. 


NOTE: You can enter the code in either hex or decimal. 
The Stop character default value is <CTRL-S> for computer data transfers. 
If you are operating in the Converse Mode and there is a chance that activity might fill 


the Controller's buffers, you can define the Stop character as <CTRL-G> ($07), which 
"beeps" many terminals. 


ХОМ "п" Default: $11 «CTRL-Q» 
Parameter: 
"n^ 0 to $7F (0 to 127 decimal) specifies an ASCII character code. 


XON selects the Controller Start character that is sent to the computer or terminal 
to restart input from that device. 


NOTE: You can enter the code in either hex or decimal. 
The Start character default value is <CTRL-Q> for computer data transfers. 
If you are operating in the Converse Mode and there is a chance that activity might fill 


the Controller's buffers, you can define the Stop character as <CTRL-G> ($07), which 
“beeps” many terminals. 
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SYSTEM COUNTERS 


Your AR-21 can display the contents of the following 
system Counters in much the same way as commands. You 

may type the counter name or its mnemonic. Since these : 
are system commands, however, do not attempt to change i 
their contents, Each counter is 16 bits wide and is always 
initialised te 00000 at power-up ог RESTART, 


ASYRXOVR Default: 0 


This value of this counter increases when the software does not communicate with the 
asynchronous receiver fast enough. This condition indicates that some or all of the 
data you areentering is being dropped before it reaches the TNC. This counter should 
always be zero when you use one of the data rates that are supported by the TNC. 


BBFAILED Default: 0 


This counter stores the number of Hmes the bbRAM checksum is in error. 


DIGISENT Default: 0 


This counter increments each time the controller digipeats a frame. 


HOVRERR Default: 0 


This counter increments when the HDLC receiver does not obtain data fast enough, 
and results in lost data. This counter should never increment when you use one of the 
data rates that are supported by the TNC. 


HUNDRERR Default: 0 


This counter increments when the HDLC transmitter does not obtain data fast 
enough, and frames ate aborted. This counter should always be zero when you use 
one of the data rates that are supported by the TNC. 


RCVDFRMKR Default: 0 


This counter increments when the ТМС receives frame reject frames from a connected 
station. ^ 


KCVDIFRA Default: 0 


This counter increments each lime the TNC receives an І-ітате from a connected | 


- station. 
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RCVDR RCVDREJ Default: 0 
This counter increments each time the TNC receives a reject frame from a connected 
station. 

RCVDS RCVDSABM Defauit: 0 


This counter increments each time the TNC receives an SABM frame that is addressed 
to it. 


RXC RXCOUNT Default: 0 
This counter increments when the TNC receives a frame that has a good CRC (Cyclic 
Redundancy Check). 

RXE RXERRORS Default: 0 


This counter increments each time the TNC discards a frame that is too short, contains 
overruns, or has a bad CRC (if CRC checking is enabled). This counter often increments 
when noise is present. 


БЕМТЕ SENTFRMR Default: 0 


This counter increments each time the TNC transmits a frame reject frame. 


SENTI SENTIFRA Default: 0 


This counter increments each time the TNC sends an I-frame. 


SENTR SENTREJ Default: 0 


This counter increments each time the TNC transmits a Reject frame. 


TXC TXCOUNT : Default: 0 


This counter increments each time the FNC correctly transmits a frame. 


тхо  TXQOVFLW | Defauit: 0 


This counter increments each time a frame is discarded when the outgoing frame queue 
is too small. 
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IN CASE OF DIFFICULTY 


Your Pocket Packet was thoroughly checked at the factory to 
make sure it operates property peior ку shipment. [n most 
cases, any problem you experience with the unit will be 
extemal (wiring, computer or terminal configuration, ete.) 
The following “Troubleshooting Chart” should help you 
determine the cause of several common problems. 


Troubleshooting Chart 


PWR LED does not light when you tum the unit on. . External power supply not tumed on. 
. Extesnal power supply not property connected 1¢ the. 
unit, 
, LED switch not set to ON (upward). 
. Optional internal battery needs to be charged. 


Unit will not communicate with the terminal or computer, . Improper cable connections between the. unit and. 
the terminal or computer. 
. 232С switch noc set to ON (upward). 
. Wrong configuration (baud rate, еіс.) 


Does not receive packets fram other stations, ү ‚ Improper connections between the unit and your 
radio. 
, Radio's volume control noi sei properly. 
. HBAUD seling does not match other 
station's setting (normally 1200 baud for VHF). 


. MYCALL not set 

. Improper connectons between the unit and your 
radio. s 

‚ Improper setting of control УЕЗ (refer io " Tests 
and Adjusunemts" section; — ^ > я 
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APPENDIX 7 


LIST OF DEFAULTS 


COMMAND MNEMONIC DEFAULT 


SBITCONV 8B OFF 
АХ2512У2 А ON 
ABAUD AB 1200 
ASYRXOVR AS Q 
AUTOLF AU ON 
AWLEN AW 7 
AXDELAY AXD 0 
AXHANG AXH 0 
BBFAILED BB 0 
BEACON B EVERY 0 
BKONDEL BK ON 
BTEXT BT (pull string) 
BUDLIST BU OFF 
CANLINE CAN $18 
CANPAC CANP $19 
CBELL CB OFF 
CHECK CH | 30 
CLKADJ CLK 8 
CMDTIME CM 1 
CMSG CMS OFF 
CMSGDISC CMSGD OFF 
COMMAND COM $03 
. CONMODE CONM CONVERSE 
CONNECT с Immediate Command 
CONOK COND ON 
CONPERM CONP OFF 
. CONSTAMP CONS - OFF .. Dy сз 
CONVERSE CONV Immediate Command 
CPACTIME CP OFF E 
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COMMAND MNEMONIC DEFAULT 

CR CR ON 

CSTATUS cs Immediate Command 
CTEXT CT (empty)? 

DAYTIME DA Clock not set 
DAYUSA DAYU ON 

DELETE DEL OFF 

DIGIPEAT DIG ON 

DIGISENT DIGIS 0 > 
DISCONNECT D Immediate Command 
DISPLAY DISP immediate Command 
DWAIT DW 32 

ECHO E ON 

ESCAPE ES OFF 

FLOW F ON 

FRACK FR 3 

FULLDUP FU OFF 

HBAUD HB 1200 

HEADERLN HE OFF 

HEALLED HEAL OFF 

HID HI OFF 

HOVRERR HO 0 

HUNDRERR HU ü 

ID I Immediate Command 
LCALLS LCA (empty) 

LCOK LC ON 

LCSTREAM LCS ON 

LFADD LF OFF 

LFIGNORE LFi OFF 

MALL MA ON 

MAXFRAME MAX 2 

MBOD MB OFF 

MCOM MCOM OFF 

MFILTER MF 300 

MHCLEAR MHC Immediate Command 
MHEARD MH Immediate Command 
MONITOR M ON 

MRPT MR ON 

MSTAMP MS OFF 

MYALIAS MYA None 

MYCALL MY No cail 

MYMCALL MYM (empty) 
NEWMODE NE OFF 

MOMODE NO OFF 

NUCR NU OFF 

NULF MUL OFF 

NULLS NULL 0 

PACLEN P 96 

PACTIME . PACT AFTER 10. 

PARITY . PAR 3 

PASS . PASS 516 
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COMMAND MNEMONIC DEFAULT 


PASSALL PASSA OFF 
PERSIST PE 127 
PPERSIST PP OFF 
RCVDFRMR RCVDF 0 
RCVDIFRA RCYDI б 
RCVDREJ RCVDR 0 
RCVDSABM RCVDS 9 
RECOMNECT RECO Immediate Command 
REDISPLA RED $12 
RESET RESET Immediate Command 
RESPTIME RES 5 
RETRY RE 10 
RXBLOCK RX OFF 
RXCOUNT RXC 0 
RXERRORS RXE 0 
SCREENLN 5 0 
SENDPAC SE $00 
SENTFRA SENTI 0 
SENTFRMR SENTF 0 
SENTREI SENTR 0 
SLOTTIME SL 1 
START STA $11 
STOP STO $13 
STREAMCA STREAMC OFF 
STREAMDB STREAMD OFF 
STREAMS W STR: $7C 
TRACE TRAC OFF 
TRANS T Immediate Command 
TRFLOW TRF OFF 
TRIES TRI 0 
TXCOUNT TXC 0 
TXDELAY TX 30 
TXFLOW TXF OFF 
TXQOVFLW TRQ 0 
UNPROTO U со 
USERS 08 1 
XFLOW x ON 
XMITOK XM ON 
XOFF xo $13 
XON XON 511 
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Mod to provide active DCD line on the RS232 port. 
Cut top of R20 

Connect wire of R20 to Emitter of BC184L 
Connect R20 top to Colector of BC184L 


Connect base of BC184L to CON polnt on CPU board adj. Lithium batt, 


to R20 


(32- to CON on cpu board 


to Pin B of RS232 connector 
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Те AE-z1 is designed аза link between а simple data 
terminal or personal computer, aol a radio 
franseeiver, Thr terminal nade controller EMC) асл 
you e operate a virtually error free computer based 
packed radio conmunicazians link. 

Tbe mos importa бсайшь af packet o radio 
Irhüsumssiors, unike ВЛГУ, is tbar they are virtually 
error-Fres. 1nfurnzatiau chat you intend га ашпай is Brat 
formed іше digial groups, er packets. Confirmazioa of 
còrt гесерііоп af these packets is oben returned 19 tbe. 
Originating station hy the destinaton station, ГЕ ths 
urigiuating station dés ne receive cnnfmalión, it 
automatically ro-stmds Іше рӛсісік until che correct 
iunfecmarion 15 cunirmed, бт che eomtact is terminated. 

A modem {oodulatardemodulator) thar ean operate at 
very high data rates is included ш Ше ТМС The bih 
dara rate тозе in very short [таптып by cach 
згази, and alas several stations to use the same radio 
frequcocy ac che same time, Ава, due to the choice af 
gperatieg parercerers you are not even aware of the 
presence of other stations on the same [requency. 

The ТЫС algo functions as am ашилпаію repeater. You 
сал ute Н as ао unattended тербіісі, às а beacon, ur as 
а "mailte" with ше appropriate computer amd suitable 
soitware, You can also use it with an FSK o: AFSK EM 
station ол the УНЕ and UHF bands. 

You should bear in miod rbat io adilition tu your normal 
amattlr radio білімні, yoo will need either лп ASCII 
data terminal or a personal computer which bas an 
EZ232C dala росі aud сап cupport a simple terminal 
вгашагог propramme, Such soltware is widely available 
for onst modern personal computers, and often used for 
аселааша computer (өтерінде services, 

You may alò used comneerors to fit your едреес aad 
an А7320 serial cable. 

With ats low current Arain, the battery apzrated AE-2 із 
ideal for data collection in remote sites, using a 
шыла шаша of NiCd rechargeable bameeies and safar 
vell chargers. 


- 21 


Features 
Sraall size (fits into the. palm of the Land} 
Recessed control fac protector against damage. 


Low power comtumptian Гог long lite battery aceration. 
{С batteries optional). 

Mailbox facility із fitted so messages Саш be icit wheo 
unattemdecl 

The АКИ ТАРЕ TNO-2 compatible. 


Specification 


ZAD sofware conpacile. 


23247 intertace to terminal 
Or compiler. 
Baud rates... ee Эй, GC, 120, ZAH, ФМУ, and 
[аца band), 
Comand... ТАРЕ TNC-2 comparible. 


Atma. {29mA from oplianal 
internally fitted NiCd). 
— itm їп ZV peak io peak, 
18 опш. 
D to SCR V. fadjustable), 
30Vde maximum, al Tm 
Üi x 25 x Manca 
0g (excluding harry. 
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